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Thvbx are two methoJb of teachingp, — ^the sytaketie and the muUytie: 
JD. the synthetic method, the pupil is first presented with a general 
view of the science he is studying, and afterwards with the particulars 
of whichit connsts. The analytic method reverses this order: the 
pupil is first presented with the jtartiadarSf from which he is led, by 
certain natuiat and eas^ gradations, to those views which are more 
general and comprehensive. 

The Scholar's Arithmetic, published in 1801, is synthetic. If that 
is a/att& of the work, it is a muU of the times in which it appeared. 
The analytic or inductive method of teaching, as now applied to ele- 
mentary mstnietion, is amonff the improvements of later years. Its 
introduction is ascribed to Pestalozzi, a distinjgruished teacher in 
Switzerland. It has been applied to arithmetic, with great ingenuity, 
by Mr. Colburn, in our own country. 

The analytic is un<]|ue8tionably the best method of acquiring know- 
ledge *, the synthetic is the best method of reeofiUulaiingf or reviewing 
it. In a treatise designed for school education, o<^il methods are use- 
ful. Such is the plan of the present undertaking, which the author, 
occupied as he is with other objects and pursuit^, would willingly h&vo 
forborne, but that, the demand for the Scholar*B Arithmetic still con- 
tinuing, an obligation, incurred by lon^-continued and extended pa- 
tronage, did not allow him to decline the labour of a revisal, which 
should adapt U to the present more enlightened views of teaching this 
science in our schools. In doing this, however, it has been necessary 
to make it a new work. 

In the execution of this design, an analysis of each rule is first given, 
containing a familiar explanation of its various principles ; ailer which 
follows fi synthesis of these principles, with questions in form of a sup- 
plement. Nothing is taught dogmatically ; no technical term is used 
till it has first been defined, nor any principle inculcated without a pre- 
vious developement of its truth ; and the pupil is made to understand 
the reason of each process as he proceeds. 

The examples under each rule are mostly of a practical nature, be- 

§ inning with those that are very easy, and gradually advancing to 
lose more difficult, till one is introduced containing larger numbers, 
and which is not easily solved in the mind ; then, in a plain, familiar 
manner, the pupil is shown how the solution may be facilitated by 
figures. In this way he is made to see at once their use and their op- 
^flication. 

At the close of the fimdamental rules, it has been thought advisable 
to collect into one clear view the distin^ishing properties of those 
rules, and to give a number of examples mvolvinz one ot more q€\.Vatql 
These ezeicises wW prepare the pupil mote leaiuly \a '!Siiji<Qxa\»2Ei&. ^Sos^ 
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application of these to the succeedini^ rnleti ; and, berides, will eerre 
to interest him in the science, since he will find himself able, by the 
application of a very few principles, to solve many carious questions. 

The arrangement of the subjects is that, which to the author ha« 
appeared most natural, and may be seen by the Index. Fractions have 
teceived all that consideration which their importance demands. The 
principles of a rule called PraUice are exhibited, but its detail of cases 
IB omitted, as unnecessary since the adoption and general use of federal 
money. The Rtde of f%ree, or Proportion^ is retained, and the solu- 
tion of questions involving the principles of proportion, by analysisy is 
distinctfy shown. 

The articles Alligation, ArithmeUeal and Geometrical ProgressUm^ 
Annuities and Permutation, were prepared by Mr. Ira Young, a mem- 
ber of Dartmouth College, firom whose knowledge of the subject, and 
experience in teachihg, 1 have derived important aid in other parts of 
the work. 

The numerical paragraphs are chie^y fxat the purpose of reference 
these references the pupil should not be allowed to neglect. His at- 
tention also ought to be particularly directed, by his instructor, to the 
illustration of each particular principle, from which general rules ar« 
deduced : for tins purpose, recitations by classes ought to be Institutei 
in every school where arithmetic is taught. 

The supplements to the rules, and the geometrical demonstratigni 
of the extraction of the square and cube roots, airar^he ei^y traits oi the 
«U work preserved in Ibd neio. ^^^ 6 i^ 

Mm Ymurn, (N. H.) /Sept. S9, 1817. 
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IT 1. A 8IIT6LE or indiyidual thing is called a t^, uniHf 
or one ; one and one more are called two ; two and one more 
are called three ; three and one more are called four ; four 
and one more are called five ; five and one more are called 
mx; six and one more are called seven; seven and one more 
Are called eight ; eight and one more are called mne ; nine 
loid one more are cdled ten, &c. 

These terms, which are expressions for quantities, an? 

'called mmbers. There are two methods of expressing 

numbers shorter than writing them out in words ; one called 

ihe Roman method by letters,* aoid the other the Arabic 

method by figures. The latter is that in general use. 

In the Arabic method, the nine first numbers have each 
an appropriate character to represent them. Thus, 

* In the Roman method by letters,! represents one ; V,/i«; X, ten; h,JlJHf ; 
C, one hundred; Dfjhx hundred; and M, one thousand. 

As often as any letter is repeated, so many times its value is repealed, wileas it 
oe a letter representing a kss number placed before one representiqg ^greaUr 
then the les9 number is taken from the greater ; thus, IV representsybtir, IX, nxm 
&c.^ as will be seen in the following 



One 

Two 

Three 

Four 

Five 

Six 

Seven 

& 

Ten 
Twenty 

Thirty 

Forty 

Fifty 

Sixty 

Seventy 

Eighty 



I. 
II. 

in. 

ira. or IV. 

V. 

VI. 

VII. 

VIII. 

vim. or EX. 

X. 

XX. 



TABLE. 

Ninety 
One hundred 
TV'o hundred 
Three hundred 
Four hundred 
Five hundred 
Six hundred 
Seven hundred 
Eight hundred 
Nine hundred 
One thousand 



XXX. 

XXXX.orXL. 

L. 

LX. 

LXX. 

IJCXX. 



Five thousana 
Ten thousand 
Fifty thousand 
Hundred thousand 
One million 
Two million 



LXXXX.orXC. 

C. 

CC. 

CCC. 

GCCC. 

D. or I0.» 

DC. 

DCC. 

DCCC. 

DCCCC. 

M. or ClO.t 

IOO.orV.t__ 

CCIOO.orX. 
1000. _ 

CCCIOOO.orC. 
MM. 



* Ip is used instead of D to represent five hundred, and for every additional an- 
nexed at the right band the nomber is increased ttn times. 

t CI3 is used to represent one thousand, and for every C and put at each end^thA 
anaber is increased ten times. 

X A line over any number ioeuasei ita value one thoHsond timet 
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IT I. 



1 

2. 

3 

4. 

5. 
6. 
7. 
8. 
9. 



A tmUy unity f or one, is represented bj diis eharacter, 

Two 

Three 

Four ••••••••• 

Jcive ••••••••• 

Six 

Seven • • • • 

Eight 

iVine • • 

Ten has no appropriate character to represent it ; but is 
considered as forming a unit of a second or higher 
order, consisting of tensj represented by the same 
character (1) as a unit of the first or lower order, 
but is written in the second place from the right 
hand, that is, on the left hand side of units ; and 
as, in this case, there are no units to be written 
with it, we write, in the place of units, a cipher, (0,) 
which of itself signifies nothing 

One ten and one unit are called 

One ten and two units are called 

One ten and three units are called 

One ten and four units are called 

One ten and five units are called 

One ten and six units are called 

One ten and seven units are called 

One ten and eight unhf are called 

One ten and nine units are called 

Two tens are called 

Three tens are called 

Four tens are called 

Five tens are called 

Six tens are called 

Seven tens are called 

Eight tens are called 

Nine tens are called 

Ten tens are called a hundred^ which forms a unit oT a 
. still higher order, consisting of AuncZred^, represented 
by the same character (1) as a unit of each of the 
foregoing orders, but is written one place further 
toward £e left hand, that is, on the left hand side 
of tens; thus, * . . . One hundred 100. 

One hundred, one ^en, and one unit, are called 

One hundred and eleven 111. 



r; thu 


s, Ten 10 




Eleven 11. 


• 


Tfvelve 12. 




Thirteen 13. 




Fourteen 14 


• 


Fifteen 15 




Sixteen 16. 




Seventeen 17. 




Eighteen 18. 




Nineteen 19. 




Twenty 20. 




Thirty 30 




Forty 40. 




Fifty 60 




Sixty 60, 


• m t 


Seventy 70. 


* 


Eighty 80. 




Ninety 90, 



r #9 3. NUMSBATIOV. 9 

IT d. There are three hundred sixty-fiye di^js in a year. 
bk this number are contained all the orders now described^ 
fiz. units, tens, and hundreds. Let it be recollected, tmtCt 
occupy the first place qn the right hand ; tensy the second 
vlace from &e nght hand; hundreds j the third place. This 
number may now be decomposed^ that is, separated intopartSy 
exhibiting each order by itself, as follows : — ^The highest 
order, or hundreds, are threcj represented by this character, 
3; but, that it maybe made to occupy the thurd place, count- 
ing from the*right hand, it must be followed by two ciphers, 
thus, 300, (three hundred.) The next lower order, pr tejtSj 
are six, (six tens are. sixty,) represented by this character, 6 ; 
hut, that it may occupy ue second place, which is the place 
of tens, it must be fpllowed by one jcipher, thus, 60, (sixty.) 
The lowest order, pr timto, are five, represented by a single 
character, thus, 5, (fiye.) 

We may now combine all these parts together, first writing 
down the five units for the right hand figure, thus, 5 ; then 
the six tens (60) on the left hand of the units, thus, 65 ; then 
the three hundreds (300) on the left hand of the six tens, 
thus, 365i which number, so written, may be read three 
h^lndred, six tens, ahd five units ; or, as is more usual, three 
hundred«ana sixty-fire. 

IT 3. Hence it appears, that figwres haioe a different value 
according to the place they occti^j emmUnfffram the right hand 
towards the left. -^ 

111 , 

Take for example the number 3 3 3, made by the same 
figure diree times repeated. The 3 on the light hand, or in 
the first place, signifies 3 units ; the same figure, in^the second 
place, signifies 3 tenSy or thirty ; its value is now increased 
ten times. Again, the same figure, in Hie third place, signi- 
fies neidier 3 umtSj nor 3 tens^ but 3 hundreds, which is ten 
times tibe value of tiie same figure in the place immediately 
preceding, that is, in the place of tens ; and this is a funda- 
mental law in notation, uiat a removal of on^ place towards 
the left increases the value of a figure ten times. 

Ten hundred make a thousand, or a unit of the fourth 
order. Then follow tens and hundreds of thousands^ in the 
same manner as tens and hundreds o{ \imt&. Tq ^^x^vsA^ 



10 mrioBBATioir. IT 8. 

5mcceed milUonSj bUlums^ &c., to each of which, as to units 
aud to thousands, are appropriated three places,* as exhi- 
bited in the following examples : 



oa 



aa- 



4 i 9 



a n s 

5 a ^ 



Id o 



S 9 j 



§ I e ;§ 



I 



-3 



09 09 BQ 

*t3 *t3 *t3 



^ V V «> V 

£^ S ui ui ^ 

EzABiPLE 1st 3 174592 837463512 
Example 2d. 3, 1 7 4, 5 9 2, 8 3 7, 4 6 3, 5 1 2 
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To facilitate the reading of large numbers, it is frequently 
practised to point them on into periods of three figures eachj 
as in the 2d example. The names and the order of the pe- 
riods being known, this division enables us to read num- 
bers consisting of many figures as easily as we can read 
threelfigures only. Thus, the above examples are read 3 
(three) Quadrillions, 174 (one hundred seventy-four) Tril- 
lions, 592 ^five hundred ninety-tWo) Billions, 837 (eight 
hundred thuty-seven) Millions, 463 (four hundred sixty- 
three) Thousands, 512 (five hundred and twelve.) 

Afler the same manner are read the numbers contained in 
the following 

• This is according to tlie French method of countioff. The English, aAer 
hundreds of milh'ons, instead of proceeding to billions, reckon thousands, tens and 
hundreds of thousands of millions, appropriating six places, instead of three, to 
mSlSaat^ bjJBoas, Sic 
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NFMEBATION TABLE. 

Those words at the head of tfae^ 
table are applicable to any sum or 
number, and must be committed per- 
fectly to memory, so as to be reaoily 
apphed on any occasion. 



h 



8 



. 7 

8 6 

9 

5 8 6 

10 3 2 

6 10 5 



4 

2 
3 


4 



^ iB 

• 7 
8 6 
3 2 



5 


7 

7 




4 

1 


9 



Of these diaracters, 1, 2, 3, 4, 5, 
6, 7, 8, 9, 0, the nine first are some- 
times called significant figures, or 
digits, in distinction from the kut^ 
which, of itself, is of no value, yet, 
placed at the right hand of another 
figure, it increases the value of 
that figure in the same tenfold pro- 
portion as if it had been followed by 
any one of the significant figures. 



Note. Should the pupil find any difficulty in reading the 
following numbers, let him first transcribe them, and point 
them off into periods. 

5768 62831209 286297314013 

34120 175264013 5203845761204 

701602 3456720834 13478120673019 

6539285 25037026531 341246801734526 

The eroressing of numbers, (as now shown,) by figures, 
is called flotation. The reading of any number set down in 
figures, is called Numeration, 

After being able to -read correctly all the numbers in the 
foregoing table, the pupil may proceed to express the fol- 
lowing numbers by figures : 

1. Seventy-six. 

2. Eight hundred and seven. 

3. Twelve hundred^ (that is, one thousand and two hun- 
dred.) 
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4. Eighteen hundred. 

5. Twenty-seven hundred and nineteen. 

6. Forty-nine hundred and sixty. I 

7. Ninety-two thousand and forty-five. 

8. One hundred thousaiid. 

9. Two milHonB, eighty thousanda, and seven hundreds. 

10. One hundred millions, one hundred thousand, one 
hundred and one. 

11. Fifty-two millions, sis thousand, and twenty. 

12. Sis billions, seven millions, eight tliousand, and nine 
hundred. 

13. Ninety-four hillions, eighteen thousand, one hundred 
and seventeen. 

14. One hundred thirty-two billions, two hundred millions, 
and nine. 

15. Five trillions, sisty billions, twelve millions, and ten 
thousand. 

16. Seven hundred trillions, eighty-six billions, and seven 
millions. 



ADDXTIOXr 

OP SIMPLE NUMBERS. 

IT 4. 1. James had S peachea, his mother gave him 3 
peaches more ; how many peaches had he then ? 

2. John bought a slate for 25 cents, and a book for eight 
cents ; how many cents did he give for both ? 

3. Peter bought a waggon for 36 cents, and sold it so os 
to gain 9 cents; how many cents did he get for it? 

4. Frank gave 15 walnuts to one boy, 8 to another, and 
had 7 left ; how many walnuts had he at first ? 

6. A man bought a chaise for 54 dollars ; he expended 8 
dollars in repairs, and then sold it so as to gain 6 dollars ; 
how many dollixs did be get for the chaise } 

6. A man bought 3 cows ; for the first he gave 9 dollars, 
for the second he gave 12 dollars, and for the other he gave 
10 dollars ; how many dollars did he give for aU the cows f 

7. Samuel bought an orange for S cents, a book for 17 
cents, a knife for 20 cents, and some walnuts for 4 cenl>^ ; 

Low many cents did he spend ' 
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8. A man had 3 calves worth 2 dollars each, 4 calves 
worth 3 dollars each, and 7 calves worth 5 dollars each 
how many calves had he ? 

9. A man sold a cow for 16 dollars, some com for 20 dol- 
lars, wheat for 25 dollars, and butter for 5 dollars ; how 
many doHars must he receive ? 

The putting together two or more numbers, (as in the 
foregoing examples,) so as to make one whole number^ is 
called Additiofiy and the whole number is called the nim, or 
amount. 

10. One man owes me 5 dollars, another owes me 6 
dollars, another 8 doHars, another 14 dollars, and another 3 
dollars ; what is the amount due to me ? 

11. What is the amount of 4, 3, 7, 2, 8, and 9 dollars ? 

12. In a certain school 9 study grammar, 15 study arith- 
metic, 20 attend to writing, and 12 study geography ; what 
is the whole nimiber of scholars ? 

Signs. A cross, -j-, o:je line horizontal and the other per- 
pendicular, is the sign of addition. It shows that numbers, 
with this sign between them, are to be added together. It 
is sometimes read plug^ which is a Latin word signifying 
viore. 

Two parallel, horizontsLl lines, =, are the sign of equality. 
It signifies that the number before it is equal to the number 
tifter it. Thus, 6 + 3 = 8 is read 5 and 3 are 8; or, 5plus 
(that is, more) 3 is equal to 8. 

In this manner let die pupil be instructed to commit the 
following 
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2H 


[-0= 2 


^H 


hO= 3 


4- 


[-0— 4 


6H 


2- 


-1= 3 


3- 


-1= 4 


4- 


-1= 6 


6- 


2- 


-2= 4 


3- 


-2= 5 


4- 


-2= 6 


5- 


2- 


-3= 5 


3- 


-3= 6 


4- 


-3= 7 


5- 


2- 


-4= 6 


3- 


-4= 7 


4- 


-4= 8 


6- 


2- 


-6= 7 


3- 


-6= 8 


4- 


-5= 9 


5- 


2- 


-6= 8 


3- 


-6= 9 


•4- 


-6 = 10 


6- 


2- 


-7= 9 


3- 


-7=10 


4- 


-7=11 


6- 


2- 


"8 = 10 


3- 


-8=11 


4- 


-8 = 12 


5- 


2- 


-9 = 11 


3- 


-9=12 


4- 


-9 = 13 


6- 





1 

2 

3 
4 
5 
6 
7 
8 
9 



5 

6 

7 

8 

9 

10 

11 

12 

13 

14 
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7 + 0= 7 


8H 


-0= 8 


M 


7--!= 8 


fi. 


-1= 9 


9- 


7--2^ 9 


H- 


-2=10 


tt- 


7- -3= 10 


H- 


-3^11 


9- 


7 — 4 — 11 


8H 


-4 — 12. 




7--5i::12 


-5 = 13 


9- 


7--6 = 13 


H- 


-6 = 14 


9- 


7--7=14 


H- 


-7 = 15 


9- 


7--8=15 


H-i 


-8=16 


9- 


7 + 9 = 16 


B- 


[-9 = 17 


SH 



6 + 9 = how many ? 
8 -j- 7 =^ how many ? 
4 + 3 + 2 3^ how many ? 
= how many? 

- how many ? 



6 + 4 

2 + 0. 

7+1 + + 8^; how many ? 



3 + 0. 
9 + 2- 
1+3 
1 + 2. 
8 + 9 



how many ? 

4 + 6 ^ how many f 

7 -j- 8 ^ how many ! 

3 + 4 + 5 + 6= how many ? 

2 + 4 -|- 5 i= how many ? 



6 + 2 + 5 + 0-1-8-1-3 = how many ? 



IT 6. When the numbers to be added are smaU, the addi- 
tion is readily performed in the mjid; but it will frequently 
be more convenient, and even necessary, to write the num- 
bers down before adding them. 

3. Harry had 43 cents, his father gave him 26 cents 
more ; how many cents had he then ? 

One of these uiimhers contains 4 tens and 3 units. The 
other number contains 2 tens and 5 units. To unite these 
two numbers together into one, write them down one 
under the other, placing the unila of one number directly 
under uni/a of the other, and the (eiis of one number directly 
under tens of the other, thus : 

43 catti. Having written the numbers in this man- 

25 cents, ner, draw a line imdemeath. 
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43 cents. ^® ^^^ begin at the right hand, and add 

25 cents. ^^ ^ vaiits of the lower number to the 3 

— * units of the upper number, making 8 units, 

8 which we set down in unit's place. 

We then proceed to the next column, and 

43 cents, add the 2 tens of the lower number to' the 

25 cents. 4 tens V>f the upper number, making 6 tens, 

M "7^ , or 60, which we set down in ten's place, 

Ans. 68 cents, and the work is done. ^ ' 

It now appears that Harry's whole number of cents is 6 
tens and S^iinits, or 68 cents ; that is, 43 -{- 25 zi: 68. 

14. A farmer bought a chaise for 210 dollars, a horse for 
70 dollars, and a saddle for 9 doU&rs ; what was the whole 
amount ? 

Write the numbers as before directed, with units under 
units, tens under tens, &c. 

OPERATION. 

Chaisej 210 dollars. Add as before. The units will 

Horsey 70 doUars. be 9, the tens 8, and the hundreds 
Saddle^ 9 doUars. 2 ; that is, 210 + 70 + 9 = 289. 

Answer^ 289 doUars. 

After the same manner are performed the following ex* 
amples : 

15. A man had 15 sheep in one pasture, 20 in another 
pasture, and 143 in another ; how many sheep had he in 
the three pastures ? 15 -|- 20 -f- 143 = how many ? 

16. A man has three farms, one containing 500 acres, 
another 213 acres, and another 76 acres ; how many acres 
in the three farms ? 500 + 213 -f- '3^6 z= how many ? 

17. Bought a farm for 2316 dollars, and afterwards sold 
it so as to gain 550 dollars ; what did I sell the farm for ? 
2316 + 660 = how many ? 

Hitherto the amount of any one column, when added up, 
has not exceeded 9 ; consequently has been expressed by a 
fingle figure. Put it will frequently happen that the amount 
of a single column will exceed 9, requiring two or more figures 
to express it 

18. There are three bags of money. The first contains 
876 dollars, the second, 653 dollars, the third^ 624 dollars ^ 
what is the amount contained in dl iScie'^^i^^^ 



¥ 
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OFETIATION. Writing down the numbers as 

First bag, 876 already directed, we begin witli the 

Second bag, 653 ^^^^l jj^^j^ (,r unit column, and 

ThtTdbag, ^524 find the amount to be 13, that is, 

Amount, 2053 ^ ""»*» and 1 ten. Setting down 

the 3 units, or right bond figure, 
in unit's place, directly under the column, we reserve the 
1 ten, or left hand figure, to be added with the other 
teDK, in the nest column, saying, 1, which we reserved, to 2 
makes 3, and 5 are 8, and 7 ore 15, which is 5 units of its 
own order, and 1 unit of the neict higher order, that is, 5 (ens 
and 1 hwidred. Setting down the 5 tens, or right hand figure, 
directly under the column of tens, we reserve the left hand 
figure, or 1 hundred, to be added in the column of hun- 
dreds, Enying, 1 to 5 is 6, and 6 are 12, and 8 are 20, which 
being the last column, we set down the whole number, 
writing the 0, or right hand figure, directly under the column, 
and carrying forward the 2, or left hand figure, to the next 
place, or place of thousands. Wherefore, we find the whole 
amount of money contained in the three bags to be 2053 
dollaiB, — the answer. 

Proof. We may reverse the order, and, beginning at the 
top, add the figures downward. If the two results are alike, 
the work is supposed to he right. 

From the examples and illustrations now given, we d&< 
rive the following 

RVL,B. 

I. Write the numbers to be added, one under another, 
placing units under units, tens under tens, &c., and draw a 
line anderneath. 

II. Begin at the right hand or unit column, and add to 
getlier all the figures contained in that column : if the 
amount does not exceed 9, write it under tlie column ; but 
if the amount exceed 9, so that it shall require two or more 
figures to express it, write down the unit figure only under 
the column; the figure nr figures to the left hand of units, 
Deing tens, are so many units of the next higher order^ 
which, being reserved, must be carried forward, and added 

L to the first figure in the nest column. 

III. Add each succeeding column in the same manner, and 
■iT t/oim the ifiioie amount at the last column. 
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EXAMPLES FOB PRACTICE. 

19. A man bought four loads of hay; one load weighed 
1817 pound8, dnotner weighed 1950 pounds, another 2156 
pounds, and another 2210 pounds^ what was the amount 
of hay purchased ? 

20. A person owes A 100 dollars, B 216Q dollars, C 785 
dollars, D 92 dollars ; what is the amount of his debts ? 

21. A farmer raised in one year 1200 bushels of wheat, 
850 bushels of Indian com, 1000 bushels of oats, 1086 bush- 
els of barley, and 74 bushels of pease ; what was the whole 
amount? Ans. 4210. 

22. St Paul's Cathedral, in London, cost 800,000 pounds 
sterling ; the Royal Exchange 80,000 pounds ; the Mansion- 
House 40,000 pounds ; Black Friars Bridge 152,840 pounds ; 
Westminster Bridge 389,000 pounds, and the Monument 
13,000 pounds ; what is the amount of these sums ? 

Ans» 1,474,840 pounds. 

23. At the census in 1820, the number of inhabitants in 
the New England States was as follows : — ^Maine, 298,335 ; 
New Hampshire, 244,161 ; Vermont, 235,764 ; Massachu- 
setts, 253,287 ; Rhode Island, 83,059 ; Connecticut, 275,248 ; 
what was the whole number of inhabitants, at that time, in 
those States ? Ans. 1,389,854. 

24. From the creation to the departure of the Israelites 
from Egypt was 2513 years ; to the siege of Troy, 307 years 
more ; to the building of Solomon's Temple, ICK) years ; to 
the building of Rome, 251 years ; to the expulsion of the 
kings from Kome, 244 years ; to the destruction of Carthage, 
363 years ; to the death of Julius Cffisar, 102 years ; to the 
Christian era, 44 years ; required the time from the Crea- 
tion to the Christian era. Ans. 4004 years. 

25. 26. 

286 370542106 1 436758302 1463 

310742^9315638 1752349713620 

6253034792 608 12753062 17 

247135 5652174630128 

8673 8703268472013 



B^ 
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28. 
9033764682138 
2634967326708 
9306342167321 
236 547802436 9 
8050607080900 



27. 
5364207631023 
2812345672948 

6057042087094 
3162835906718 
7604286537893 



29. What is the amount of 46723, 6742, and 986 doUara ? 

30, A man has three orchards ; ia the first there are 140 
trees that bear apples, and 64 trees that bear peaclies ; in 
the second, 234 trees bear apples, and 73 bear cherries ; in 
the third, 47 trees bear plums, 36 bear pears, and 25 hear 
cherries ; bow many trees in all the orchards ? 



SUFPIJilHEZrT 

TO NUMERATION AND ADDITION. 



[dividual thing called ? 2. What 
'. the methods of notation now in 
use ? 4. How many are the Arabic characters or figures ? 
6. What is numeration ? 6. What is a fandamenlal law in 
notation ? 7. What is addition ? 8. What is the rule 

for addition ? 9, What is the result, or number sought, 

called? 10. What is the sign of addition? 11. of 

equality ? 12. How is addition proved ? 

EXERCISES. 

1. Washington wns bom in the year of our Lord 1732; 
he was 67 years old when he died; in what year of our 
Lord did he die ? 

2. The invasion of Greece by Xerxes took place 481 years 
before Christ ; how long ago is that this current year 1827? 

3. There are two numbers, the less number is 8671, the 
diiTerence between the numbers ia 597 ; what is the gisatet 

' Jnimber ? 
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4. A man borrowed a sum of money, and paid in part 
684 dollars ; the sum left unpaid was 876 dollars ; what was 
tbe sum borrowed ? 

5. There are four numbers, the first 317, the second 812, 
the third 1350, and the fourth as much as the other three ; 
what is the sum of them all ? 

6. A gentleman left his daughter 16 thousand, 16 hun- 
ted and 16 dollars ; he left his son 1800* more than his 
daughter ; what was his son's portion, and what was the 
amount of the whole estate ^ j ( Son's portion, 19,416. 

'^^' ^ Whole estate, 37,032. 

7. A man, at his death, left his estate to his four children, 
^o, after paying debts to the amount, of 1476 doUare^ 
itceived 4768 dollars each; how much was tiie whole 
estate? Ans. 2054a 

8. A man bought four hogs, each weighing 375 pounds ; 
htrw much did they all weigh ? Ans. 1500. 

9. The fore quarters of an ox weigh one hundred and 
;ight pounds each, the hind quarters weigh one hundref* 
ind twenty-four pounds each, the hide seventy-six pounds 
•ind the tallow sixty pounds ; what is the whole weight Oa. 
ihe ox ? Ans. 600. 

10. A man^ V^ng asked his age, said he was thirty-four 
Teais old when his eldest son was born, who was then fif- 
ceen years of age ; what was the age of the father? 

11. A man sold two cows for sixteen dollars each, twen* 
ty bushels of com for twelve dollars, and one hundred 
pounds of tallow for eight dollars ; what was his due ? 



SUBTRACTZOXr 

OF SIMPLE NUMBERS. 

IT 6. 1. Charles, having 18 cents, bought a book, for which 
he gave 6 cents f how many cents had he left ? 

2. John had 12 apples; he gave 5 of them to his brother; 
bow many had he left ? 

3. Peter played at marbles ; he had 23 when he begai^ 
but when he had done he had only 12; how many dLdb^ 
lose ? 



so StTBTBACTIOir OF SIMPLE NT7MBK&8. IT H 

4. A man bought a cow for 17 dollars, atid sold her agaJB 
for 22 dollars ; how many dollars did he gain ? 

5. Charles is 9 years old, and Andrew is 13; what is tke 
difference in their ages ? 

6. A man borrowed 50 dollars, and paid all but 18 ; hoir 
many dollars did he pay ? , that is, take 18 from 60, and 
how many would there be left ? 

7. John bought a book and slate for 33 cents ; he gave 6 
cents for the book ; what did the slate cost him ? 

8. Peter bought a waggon foif B6 cents, and^sold it for 45 
cents; how many cents did he gain by the bargain ? 

9. Peter sold a waggon for 45 cents, which was 9 cents 
more than he gave for it ; how many cents did he give lor 
the waggon ? 

10. A boy, beine asked how old he was, said that he was 
25 years younger man his father, whose age was 33 yeaifs ; 
how old was tihe boy ? 

The taking of a less number from a greater (as in the 
foregoing examples) is. called Subtraction. The greater 
number is called the minuendy the less number the snbtrO' 
hmdy and what is left after subtraction is called the differ'* 
ence^ or femamder. 

11. If the minuend be 8, and the subtrahehd 3, what is 
the difference or remainder ? Am. 5. 

la. If the subtrahend be 4, and the minuend 16, what is 
the remainder ? 

13. Samuel bought a book for 20 cents ; he paid dotm 12 
cents ; how many cents more must he pay ? 

Sic(K. A short horizontal line, — , is the sign of subtra(^- 
tion. It is usually read mintiSj which is a Latin word signi- 
fying less. It shows that the number after it is to be taken 
from the number before it Thus, 8 — 3 = 5, is read 8 mi* 
nus or less 3 is equal to 5 ; or, 3 from 8 leaves 5. The 
latter expression is to be used by the pupil in committmg 
the following 
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4 — 2 = 2 

6 — 2 = 3 
6—2 = 4 



7—3 = 4 
8—3 = 8 
9—3 = 6 
10—3 — 7 


6 — 6 = 
6 — S = l 
7—5 = 2 
8 — 6 = 3 
9—6 = 4 
10 — 6 = 5 


7 — 7 = 
8—7=1 
9 — 7 = 2 
10 — 7 = 3 






4 — 4 = 


9 — 8 — 1 


6 4 — 2 


6—6 = 
7—6 = 1 
8—6 = 2 
9 — 6 = 8 
10 — 6 = 4 


10—8 = 2 


7—4 = 3 
8—4 = 4 
9—4 = 6 
10—4 = 6 


9—9 = 
10—9=1 



7 — 3^ bow many? 18 — 7 = hoir muy ? 

8 — 6 = how many f 28 — 7 ^ how many ? 

9 — 4 ^ how msQjr ? 22 — 13 =: how mftny ? 
13 — 3 ^ how mtiuy ? 33 — 6 = how many ? 
13 — 4 =: how many I 41 — 16 =: how many ? 



IT 7. ■ When the numbero are miaU, as in the foregoing. 
cxampleE, the taking of a lees number firom a greater ii tea- 
4ily done in thenti«<f; bat when tie numbers are large, 
the - (deration is most easily performed part at a time, and 
tiierefore it is necessary to write the numbers down before 
performing the operation. 

14. A fanner, having a flock (4 237 sfaeq>, lost 114 of 
them by disease; how many had he left? 

Here we hare 4 units to be taken from 7 units, 1 tra to 
be taken from 3 tens, and 1 hundred to be taken from 2 
hundreds. It will therdbre be most convenient to write the 
lets number under the greater, observing, as in addition, to 
place ooits under units, tens under tens, &c. thus : 

We now begin with the 



OPERiTION. 

Amit 237 the nAmend, 
Toite Hi the aabtraheitd, 

123 t&e TonauuJer. 



), saying, 4 (units) from 
7, (units,) and there remains, 
(units,) which we set down 
directly under the column in 
unit'splace. Then, proceed- 
ing to the next colonm, we say, 1 (ten) from a, (\ik(a,^ «a&. 
Ave remaio 3, (teua,) wMcb ne set dovtt. m teiOa -^sma- 



t 
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Proceeding to tbe nest column, we say, 1 (hundred) from 2, 
(hundreds,) and there remains 1, (hundred,) which we set 
down in himdred't place, and the work is doue. It now ap- 
pears, that the number of sheep left was 123 ; that is, 
237 — 114 = 123. 

After the same manner are performed the following ex- 
amples ■ 

15. There are two farms ; • 
other at ISOO dollars ; what is 
of the two farms ? 

16. A man's property is worth 8560 dollars, but he has 
debts to the amount of 3500 dollars ; what will remain alter 
paying his debts? 

17. James, having 16 cents, bought a pen-knife, for which 
he gave 7 cents ; how many cents had he left ? 

OPERATION. 

15 cents. A difficulty presents itself here ; for we 

7 cents. cannot lake 7 from S ; hut we can take 7 

— , , from 15, and there will remain 8. 



OPERATION. The same difficulty meets us here a- in 

fforse, 85 the last example ; we cannot take 7 irom 
One, 27 5 ; but in the last example the larger num- 

n-/r To ''^' consisted of 1 ten and 5 units, which 

ViSa-ence, 58 together make 15; we therefore took 7 
from 15. Here we have 8 tens and 5 units. We can now, 
in the mind, suppose 1 ten taken from the 8 tens, which 
would leave 7 tens, and this I ten we can suppose joined to 
the 5 units, making 15. We can now take 7 from 15, as be- 
fore, and there will remain 8, which we set down. The 
taking of I ten out of 8 tens, and joining it with the 5 units, 
is called borTOwintj lot. Proceeding to the nest higher or- 
der, or tens, we must consider the upper figure, 8, frrxa 
which we borrowed, 1 less, calling it 7 ; then, taking 2 (lenj) 
from 7, (tens,) there will remitin 5, (tens,) which we set down, 
making Ihc difference 58 dollars. Or, instead of makiag 
the upper figure 1 less, calling it 7, we may make the loaer 
figure one inoj-f, caUing it 3, and the result will be the sane, 
/&v 3 from 8 leaves 5, the same as 2 from 7. 
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19« A man borrowed 713 dollars, aud paid 471 doUais; 
how many dollars did he then owe? 713 — 471= bow 
many ? Ans. 242 doUars. 

20. 1612 — 466 = how many ? Ans. 1147. 

21. 43751 — 6782 == how many ? Ans. 36969. 

IT 8. The pupil will readily perceive, that subtraction is 
die reverse of addition. 

22. A man bought 40 sheep, and sold 18 of them ; how 
many had he left ? 40 — 18 = how many ? Ans. 22 sheepb 

23. A man sold 18 sheep, and had 22 left; how many had 
he at first ? 18 -|- 22 = how many ? Ans. 40. 

24. A man bought a horse for 75 dollars, and a cow for 
16 dollars ; what was the difference of the costs ? 

75 — 16 = how many ? Reversed, 59 + 16 = how many? 

25. 114 — 103 = howmany? Reversed, 11 + 103 = how 
many ? 

26. 143 — 76 = how many ? Reversed, 67 -}- 76 = how 
many? 

Hence, subtraction may be proved by addiiiony as in the 
foregoing examples, and addition by subtraction. 

To prove subtrcu^tiorij we may add the remainder to the 
mtbtrahend^ and, if the work is right, the amount will be equal 
to the minuend. 

To prove addition^ we may subtract^ successively, from 
the amount, the several numbers which were added to pro- 
duce it, and, if the work is right, there will be no re- 
mainder. Thus 7 + 8 + 6 = 21; proofs 21 — 6 = 15, and 
15 — 8 = 7, and 7 — 7 = 0. 

^ From the remarks and illustrations now given, we deduce 
the following 

I. Write down the numbers, the less under the greater, 
placing units under units, tens under tens, &c. and draw a 
one under them. 

II. Beginning with units, take successively each figure in 
{he lower number from the figure over it, and write Uie re- 
mainder directly below. 

III. When the figure in the lower number exceeds th^ 
Ugaie over it^ suppose 10 to be added to the wppet figure; 
hut ia this case we must add. 1 to the lower figoxe m VhA 
next column^ be/ore 0ubtr&cting. This ia caWei Wrowva^ \^ > 
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EXAMPLES FOR PRACTICE. 

27. If a farm aud the buildings on it be valued at 10000, 
8,ntl the buildings alose be valued at 4567 dollars, what is 
the value of the laud ? 

23. The population of New England, at the census in 
1800, was 1,232,454 ^ in 1820 it was 1,659,854 ; what was 
the increase in 20 years i 

29. What is the difference between 7,648,ao3 and 
928,671 ? 

30. How much must you add to 358,642 to mnke 
1,487,945 I 

31. A mnn bought an estate for 13,682 dollars, and sold it 
again for 19^93 dollars; did he gain or lose by it? and how 
much ? 

32. From 364,710,825,193 take 27,940,386,574. 

33. From 831,025,403,270 lake 651,308,604,782. 

34. From 127,368,047,216,843 take 978,654,827,: 



STTFFXjmCEHT 

TO SUBTRACTION. 



I 



QUESTIONS. 

1. Wtat is sublraclum? 2. What is the greater number 

called ? 3. the less number ? 4. What is the result 

or answer called ? 5. What is the rign of subtraction ? 
6. What is the ru/e? 7. What is understood by borrowing 
ten ? 8. Of what is subtraction the reverse ? 9. How is 
subtraction proved ? 10. How is addition proved by sub- 
traction f 

EXERCISES. 

1. How long from the discovery of AmcTica by Colum- 
bus, in 1492, to the commencement of the Revolutionary 
war in 1776, which gained our Independence ? 

2. Supposing a man to have been bom in the year 1773, 
tow old was he in 1827? 

3. Supposing a man to have been 80 years old in the year 
1826, in what year was he bom ? 

4. There are two numbeni, whose diffiereDce U 8764 ; tM 
greater number is I56S7 ; I demand ite leas I 
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5. What number is thiat wbich^ taken from 3794^ leaves 
865? 

6. What number is that to which if you add 789, it wtH 
become 6350 ? 

7. In New York, by the census of 1820, there were 
123,706 inhabitants; in Boston, 43,940; how many more 
inhabitants were then in New York than in Boston? 

8. A man, possessing an estate of twelve thousand dollars, 
gave two thousand five hundred dollars to each of his two 
daughters, and the remainder to his son ; what was his son's 
share ? 

9. From seventeen million take fifty-six thousand, and 
what will remain ? 

10. What number, together with these three, viz. 1301, 
2S61f and 3120, will make ten thousand? 

11. A man bought a horse for one hundred and fourteen 
dollars, and a chaise for one hundred and eighty-seven dol- 
lars ; how much more did he give for the chaise than for 
the horse ? 

12. A man borrows 7 ten dollar bills and 3 one dollar 
bills, and pays at one time 4 ten dollar bills and 5 one dol- 
lar bills; how many ten dollar bills and one dollar bills 
must he afterwards pay to cancel the debt ? 

Ana. 2 ten doll, bills and 8 one doll. 

13. The greater of two numbers is 24, and the less is 16; 
what is their difference ? 

14. The greater of two numbers is 24, and their differ- 
ence 8 ; what is the less number ? 

15. The sum of two numbers is 40, the less is 16 ; what 
is the greater ? 

16. A tree, 68 feet high, was broken off by the wind ; the 
top part, which fell, was 49 feet long ; how high was the 
stump which was left ? 

17. Our pious ancestors landed at Plymouth, Massachu- 
setts, in 1620 ; how many years since ? 

18. A man carried his produce to market; he sold his 
pork for 45 dollars, his cheese for 38 dollars, and his buttQ* 
for 29 dollars ; he received, in pay, salt to ihe value of 17 
dollars, 10 dollars worth of sugar, 5 dollars worth of mo- 
lasses, and the rest in money ; how much money did he 
receive ? Ans. 80 dollars. 

19. A boy bought a sled for 28 cents^ and gjK^e 14 cexvtft 

C 
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to have it repaired^ hi^ sold it for 4X) cents ; did he gain or 
lose by the bargain ? and how much ? 

20. One man travels 67 miles in a day, another man fol- 
lows at the rate of 42 miles a day ; if they both start from 
the same place at the same time, how far will they be apart 

at the close of the first day ? > ' of the second ? of 

the thfrd ? of the fourth ? 

21. One man starts from Boston Monday morning, and 
trave^ at the rate of 40 miles a day ; another starts from the 
same place Tuesday morning, and follows on at the rate of 
70 miles a day ; how far ure they apart Tuesday night ? 

Ans. 10 miles. 

22. A man, owing 379 dollars, paid at one time 47 dol- 
lars, at another time 84 dollars, at another time 23 dollars, 
and at another time 143 dollars ; how much did he then 
owe ? Ans, 82 dollars. 

23. A man has property to the amount of 84764 dollars, 
but there are demands against him to the amount of 14297 
dollars ; how many dollars will be left after the payment of 
his debts ? 

24. Four men bought a lot of land for 482 dollars; the 
first man paid 274 dollars, the second man 194 dollars less 
than the first, and the third man 20 dollars less than the 
second ; how much did the second, the third, and the fourth 
man pay ? ■ C The second paid 80» 

Ana. < The third paid- 60. 
( The fourth paid 68. 

25. A man, having 10,000 dollars, gave away 9 dollars ; 
how many had he left ? Ans, 9991 
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OF SIMPLE NUMBERS. 

IT 9. 1. If one orange costs 6 cents, how many cents 
must I give for 2 oranges ? ' how many cents for 3 

oranges ? ' for 4 oranges ? - 

2. One bushel of apples costs 20 cents ; how many cents 
must I give for 2 busheb ? — for 3 bushels ? 
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3. One gallon contains 4 quarts ; hew many quarts in 2 
gallons ? in 3 gallons ? in 4 gallons ? 

4. Three men bought a horse ; each man paid 23 dollars 
for his share ; how many dollars did the horse cost them ? 

5. A man has 4 farms worth 324 dollars each ; how many 
dollars are they all worth ? 

6. In one dollar there are one hundred cents ; how many 
cents in 5 dollars ? 

7. How much will 4 pair of shoes cost at 2 dollars a pair ? 

8. How much will two pounds of tea cost at 43 cents a 
pound ? 

9. There are 24 hours in one day ; how many hours in 2 

days ? . — in 3 days ? in 4 days ? in 7 

dajB? 

10. Six boys met a beggar, and gave him 15 cents each ; 
how many cents did the beggar receive ? 

When questions occur, (as in the above examples,) where 
the same number is to be added to itself several times, the 
operation may be much facilitated by a rule, caHed Multir 
plicationy in which the number to be repeated is called the 
muUipUcandj and the number which shows how many times 
the multiplicand is to be repeated is called the multiplier. 
The multiplicand and multiplier, when q>oken of collectively^ 
are called the /actors, (producers,) and the answer is called 
the product, 

1 1 . There is an orchard in which there are 5 rows of trees, 
and 27 trees in each row; how many trees in the orchard ? 

In this example, it is- 

la the first roWj 27 trees, evident that the whole 

..*..... second .... 27 number of trees will be 

third .... 27 equal to the amount of 

fomih .».. 27 « . fine 27's added together. 

fifth .... 27 In adding, we find 

^ , , _ , ,TrZ ^t 7 taken five times 

fii the whde orchmd, 135 trees. amounts to 35. We write 

down the five units, and 
reserve the 3 tens ; the amount of 2 taken five times is 10, 
and the 3, which we reserved, makes 13, which, written to 
the left of units, makes the whole number of trees 135. 

If we have learned that '7 taken 5 time^ amounts to 35, 
and that 2 taken 5 times amounts to 10, it is ^Uin \7e. \2k&<^d. 
write the number 27 but once^ and theiX) ^\&s\i ^^ \a»S^ 
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plier under it, we may say, 5 times 7 are 35, writing down 
the 6, and reserving the 3 (tens) as in addition. Again, 5 

times 2 (tens) are 

Mul^icandf 27 trees in each row. 10, (tens,) and 3, 

MfdUplierp 5 rows. (tei^^) which we 

^— reserved, make 13, 

Product, 137 trees, Ans. (^^,^3^) as before, 

IF 10. 12. There are on a board 3 rows of spots, and 4 
spots in each row ; how many spots on the board ? 
M ^ m m "^ slight inspection of the figure vidll 

m m m m show, that the number of spots may be 
# # # # found either by taking 4 three times, (3 
41 * * * times 4 are 12,) or by taking 3 /oar times, 
m m w w ^4 times 3 are 12 ;) for we may say there 
are 3 rows of 4 spots each, or 4 rows of 3 spots each ; there- 
fore, we may use either of the given numbers for a multi- 
plier, as best suits oui* convenience. We generally write 
the numbers as in subtraction, the Farger uppermost, with 
units under units, tens under tens, &c. Thus, 

MuUiplUumd, 4 spots. Note. 4 and 3 are the factors. 

Multiplier, 8 rows. which produce the product i2. 

Product, 12 Ans. 

Hence,— jMuMpZicalion is a short way of performing mamf 
additions; in other words, — It is the method of repeating any 
number any given number of times. 

Sign. Two short lines, crossing each other in the form 
of the letter X, are the sign of multiplication. Thus, 3X4 
= 12, signifies that 3 times 4 are equal to 12, or 4 times 3 
are 12. 

Note. Before any progress can be made in this rule, the 
following table must be committed perfectly to mmnory. 
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nUI^TIPLIOATION TABLE* 



2tiine80 

2X 1 

2X 

2X 

2X 

2X 

2X 

2X 

ax 

2X 
2X10 

2X11 
2X12 



2 
3 

4 
5 
6 
7 
8 
9 



are 

s 2 

= 4 

=r 6 

=3 8 

= 10 
= 12 
= 14 
= 16 
= 18 
= 20 
= 22 
= 24 



3X 
3X 
3X 
3X 
3X 
3X 
3X 
3X 
8X 
3X 
3X 10 

3X11 
3X12 




1 
2 
3 
4 
5 
6 
7 
8 
9 



= 
= 3 
= 6 
= 9 
= 12 
= 15 
= 18 
= 21 
= 24 
= 27 
= 30 
= 33 
= 36 



4X 
4X 
4X 
4X 
4X 
4X 
4X 
4X 
4X 
4X 




1 
2 
3 
4 
5 
6 
7 
8 
9 



= 
= 4 
= 8 
= 12 
= 16 
= 20 
= 24 
= 28 
= 32 
= 36 



xio 

Xll 
X12 



40 

44 
48 



5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
o 
5 
5 



X 
X 
X 
X 
X 
X 
X 
X 





1 

2 
8 

4 
5 
6 
7 



X 8 
X 9 
XIO 

Xll 
X12 




5 
10 
15 
20 
25 
30 
35 
40 
45 
'50 
55 
60 



X = 

X 

X 

X 

X 

X 

X 

X 



1 
2 
3 
4 
5 
6 
7 



X 8 
X 9 
X 10 
Xll 
X 12 



o^ 

6 
12 
18 
24 
30 
36 
42 
48 
54 
60 
66 
72 



7 

7 
7 
7 
7 
7 
7 



X = 



X 
X 
X 
X 
X 
X 



1 

2 
3 

4 
5 
6 




7 
14 
21 
28 
35 
42 



7 
7 
7 
7 
7 
7 



X 7 
X 8 
X 9 
XIO 

Xll: 
X12 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 



X = 



X 
X 
X 
X 
X 



1 

2 

3 
4 
5 



X 6 
X 7 
X 8 
X 9 
XIO 

Xll 
X12 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



X 0= 



X 
X 
X 
X 
X 
X 
X 



1 
2 
3 
4 
5 
6 
7 



X 8 
X 9 
XIO 
Xll 
X12 



49 
56 
63 

70 
77 

84 




8 
16 
24 
32 
40 
48 
56 
64 
72 
80 
88 
96 




9 
18 
27 
36 
45 
54 
63 
72 
81 
90 
99 
108 



10 
10 
10 
10 



X 

X 1 

X 2 

X 3 




10 
20 
30 1 



OX 
OX 
OX 
OX 

ox 
ox 

0X10 

0X11 
0X12 



4 
5 
6 

7 
8 
9 



40 

50 

60 

70 

80 

90 

100 

110 

120 



X = 



X 
X 
X 
X 
X 
X 
X 



.1 
2 
3 
4 
5 
6 
7 



X 8 
X 9 
XIO 

Xll 
X12 





11 

22 

33 

44 

55 

66 

77 

88 

99 

110 

121 

132 



2X 
2X 
2X 
2X 
2X 
2X 
2X 
2X 
2X 
2X 
2X10 

2X11 
2X12 




1 
2 
3 

4 
5 
6 
7 
8 
9 





12 

24 

36 

48 

60 

72 

84 

96 

108 

120 

132 

144 



€• 
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9x2^howm8ny? 4x3X2 = 94. 

4X6 = how many ? 3 x 2 X S = how many ? J 

8X9=^ how many ? 7X1X2=^ how maiij ? I 

3X7= how many ? 8x3x2 = how many ? ^ 

5X5 = how many ? 3x2x4X5 = how many f < 



13. What will 84 barrels of Hour cost at 7 dollars a bar- 
rel ? ^n*. 688 dollars. 

14. A merchant honght 273 hnta at S dollars sach; what 
did they cost? Aits. 2184 dollars. 

15. How many inches are there in 253 feel, every foot 
being 12 inches ? 

OPERATION. The product of 12, with each of the signili- 

253 cant figures or digits, having been commit- 

12 ted to memory from the multiplicatiou table, 

1 nnoo it is just as easy to multiply by 12 as by a 

^- »»3« single figure. Thus, ]2 times S^re 36, L 

16. What will 476 barrels offish cost at 11 dollars a bar 
rel } Arts. 5236 dollars. 

17. A piece of valuable land, containing 33 acres, was 
sold for 246 dollars an acre; what did the whole come to .' 

As 12iB the largest number, the product of which, with the 
nine digits, is found ia the multiplication table, therefore, 
when the multiplier exceeds 12, we multiply by each figure 
in the multiplier separateli/. Thus : 

OPERATION. , . , The multipli- 

246 dollari, the price of\ acre. ^j consists of 3 

^ »'^*«- "J '"^^»- tens and 3 units. 

l-iS dollars, Ike price of Z acres. '^'"^^ multiply- 

738 dollars, the pnce of 20 acres. •"« ''? *°^ ^ 

units gives us 

Ans. 8118 dollars, the price of 33 acres. 738 dollars, the 
price of 3 acres. 
We then multiply by the 3 tens, writing the first figure of 
the product (8) in (en's place, that is, directly under the figure 
by wfdeh we miiltiply. It now appears, that the product by 
the 3 tens consists of the same figures as the product by the 
three units ; but there is this difference — the figures in the 
product by the 3 tens are all removed one placi' further to- 
trard the ^fifi hand, by which their value is increased len- 
y^'^ wliich is as it siiould be, because t\ie ^ritft ol 'i^i wata 
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IS evidently ten times as much as the price of 3 acres, that 
is, 7380 dollars ; and it is plain, that these two products, 
added together, give the price of 33 acres. 

These examples will be suffident to establish the foU 
lowing 

RUliE. 

I. Write down the multiplicand, under which write the 
multiplier, placing, units under imits, tens under t^is, &c.y 
and draw a line underneath. 

II. When the multiplier does not exceed 12, begin at the 
Tight hand of the multiplicand, and multiply each figure con- 
tained in it by tlta multiplier, setting down, and carrying, as 
in addition. 

III. When tne multiplier exceeds 12, multiply by each 
figure of the multiplier separately, first by the twwte, then by 
the tenSj &c., remembering always to place the first figure of 
each product directly under the'figure by which you multi* 
ply. Haying gone through in this manner with each figure 
m the multiplier, add their several products together, and 
the sum of them will be the product required. 

EXAMPLES FOR PRACTICE. 

18. There are 320 rods in a mile ; how many rods are 
there in 57 miles ? 

19. It is 436 miles from Boston to the city of Washing* 
ton ; how many rods is it ? 

20. What will 784 chests of tea cost, at 69 dollars a 
chest ? 

21. If 1851 men receive 758 dollars apiece, how manv 
dollars will they all receive ? Ana. 1403058 dollars. 

22. There are 24 hours in a day ; if a ship sail 7 miles in 
an hppr, how many miles will she sail in 1 day, at that rate r 
how many miles in 36 days ? how many miles in 1 year, or 
365 days ? Ans, 61320 miles in 1 year. 

23. A merchant bought 13 pieces of cloth, each piece 
containing 28 yards, at 6 dollars a yard ; how many yards 
were there, and what was the whole cost ? 

Ans. The whole cost was 2184 dollars. 

24. Multiply 37864 by 235. Producty 8S98040. 

25 29831 ... 952 '^MSii^^Wt* 

26. 93956 ... 8704. SVTI^^^^\.. 
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CONTRACTIONS IN MULTIPLICATION. 

I. When the multiplier is a composite wrniher. 
IT 11. Any number, which may be produced by ihe mul- 
tiplication of hvo or more numbers, is called a compimte 
oimber. Thus, 15, which arises from the multiplication of 
6 and 3, (5X3 = 15,) is a composite number, and the num- 
bers 5 and 3, which, multiplied together, produce it, are called 
component parts, or factors of that number. So, also, 24 is a 
composite number ; its component parts or factors may be 2 
and 12 (2 X 12=24;) or they may be 4 and 6 (4X6 = 
24;) or they may be2, 3, and 4 (2X 3 X4 = 24.) 

1. What will 15 yards of cloth cost, at 4 dollars a yard ? 
15 yards we equal to 5 X 3 yards. The cost of 5 

4 yards would be 5 X 4 :r: 20 dollars ; and because 15 

5 yards contain 3 times 5 yards, so the cost of 15 yards 
"T will evidently be 3 times the cost of 5 yards, that is, 
^^ 20 dollars X 3 — 60 dollars. Ans. 60 dollars. 



Wherefore, If ike multiplier be a composite number, we may, 
if we please, multiply the multiplicand first by one of tke com- 
ponent parts, thai product by the other, and so on, if the com- 
ponent parts be more than two; and, having in this way 
multiplied by each of the component parts, the last product 
will be the product required, 

2. What will 136 tons of potashes come to, at 96 dollars 

8 X 12 = 96. It follows, therefore, that 8 and 12 are 
component parts or factors of 96, Hence, 

136 dollars, (he price of 1 ton. ^| 

8 one of the component parts, or factors. ^H 

1088 dollars, the price of 8 tons. ^H 

12 the other component part, or factor. 

Ans. 13056 dollars, the price of 96 tons. 

3. Supposing 342 men to be employed in a certain piece 
of work, for which they are to receive 112 dollars each, 
bow Bjucb will they all receive ? 
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4. Multiply 367 by 48. Product, 176161 

5 853 ... 56. .•.•.••.... 4T76& 

6 1066 ... 72. 78192. 

IL When the mMplier is 10^ 100, 1000, ^c. 

IT U. It will be recollected, (IT 3.) that any figure, on be- 
ing removed one place towaids the left hand, has its value 
increased tenfold; hence, to multiply any number by 10, it 
is <Hily necessary to write a cipher on the right hand of it. 
Thus, 10 times 25 are 260 ; for the 5, which was units before . 
is now made tensj and the 2, which was tens before, is now 
made hundreds. So, also, if any figure be removed two places 
towards the left hand, its value is increased 100 times, &c. 
Henee^ 

When the mulHplier is 10, 100, 1000, or 1 with any number 

of ciphers annexed, annex as many ciphers to the multipli- 

cand as there are ciphers in the multiplier, and the multi^ 

plicand, so increased, will be the product required. Thus> 

Multiply 46 by 10, the product is 460. 

83 ... 100, 8300. 

96 ... 1000, 05000. 

* 

SSXAMPLES FOR PRACTICE. 

1. What will 76 barrefs of flour cost, at 10 dollars a barrel? 

2. If 100 men receive 126 dollars each, how many dol- 
lars will they all receive ? 

3. What will 1000 pieces of broadcloth cost, estimating 
each piece at 312 dollars ? 

4. Multiplv 5682 by 10000. 
6 82134 ... 100000. 

IT 13. On the principle suggested in the last IT, it follows. 
When there are ciphers on the right hand of the muUkdir 
candj multipUerj either or both, we may, at first, neglect 
these ciphers, multiplying by the significant figures only ; 
after which we must annex as many ciphers to the product 
as there are ciphers on the right hand of the multiplicand 
and multiplier, counted together. 
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* £XAMPl4ES FOB PRACTICE. 

1. If 1300 men receive 460 dollars apiece^ how many 
dollars will th^ j all receive ? 

OPERATION. "^^ ciphers in the multiplicand 

450 * <^^ multiplier, counted together, 

X300 * Are three* Disregarding these, we 

■ .■ write, the significmU figures of the 

138 multiplier under the significafU fig*- 

46 ures of the multiplicand, and multi- 

A enoA/>A J n ply ; after which we annex three 

Ans. 598000 doUm. ^^^^^ ^ ^^ ^^^. ^^ ^f ^^ 

product, which gives the tpie answer. 

2. The number of distinct buildings in New England^ 
appropriated to the spinning weaving, and printing of cot- 
ton goods, was estimated, m 1826, at 400, runnings on an 
average! 700 spindles each ; what was the whole number of 
spindles? * . . 

3. Multiply «57 by 6300. 

4. .-S600.... 17«. 

5 .^...9340.... 460. 

6 5200 .... 410. 

7. 378 .... 204. 

OPERATION. ^ 

378 

204 

]^5^2 ^^ ^® operation it will be seen, that mult*. 

000 plying ^y ciphers produces nothing. Ther^ 

756 *^^» 

77112 

«. . 

www # ■*-' 

III. When there are ciphers beiween the sigmficani-figwes 
of the multiplier J we mc^ omit the ciphers^ nmltiplyiiig' Iqf 
tike ngmficanifi§^UKe^ o^fyy placing the first figiHr^of each pro* 
duct directly imder'the figure by which we multiply. 



k * 



EXAMPLES FOB PRACTICE. 

8. Multiply 154326 by 3007. 



f IS. suppucBaorv to uounBuoAncm. 85 

OPERATION. 

154326 
3007 



1080282 
462978 



Product^ 464058282 

9. Multiplv 543 by 206. 

10 1 1620 «.. 2108. 

11 36243 ... 32004. 



^< > . • 3-1 .■ 



TO MULTIPUCATION. 

qUESTIOlCS. 

1. What is multiplication ? 2. What is the number to be 

multiplied called ? 3. to multiply by called ? 4. What 

is the result or answer called ? 5* Taken collectivelyj what 
are the multiplicand and multiplier called ? 6. What is the 
sign of multiplication ? 7. What does it show ? 8. In what 
order must the given number be placed for multiplication ? 

9. How do you proceed when the multiplier is less than 12 ? 

10. When it exceeds 12, what is the method of procedure ? 
11* What is a composite number? 12. What is to be under- 
stood by the component partSj or factors^ of any number ? 
13. How may you proceed when the multiplier is a compo^ 
site number 1 14. To multiply by 10, 100, 1000, &c., what 
suffices? 15. YiThy? 16. When tiierfe are ciphers on the 
right hand of the multiplicand, multiplier^ either or bo^, 
hcFV^ may we proceed? 17. When there are ciphers 6e- 
tween the si^uficant figures of the mtdtiplier, how are they 
to be treated ? 

EXERCISES. 

1. An army of 10700 men, having jdundered a city, took 
to much money, that, when it was shaxed among them, each 
man received 46 dollars; what .was the sum of money 
taken? 
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2. Supposing the number of houses in a certain town to 
be 145, each house, on an average, containing two families, 
and each family 6 members, what would be the number of 
inhabitants in that town ? Ana, 1740. 

3. If 46 men can do a piece of work in 60 days, liow 
many men will it take to do it in one day ? 

4. Two men depart from the fiame place, and travel m 
opposite directions, one at the rate of 27 miles a day, the 
other 31 mUes a day ; how far apart will they be at the end 
of 6 days ? Ans. 348 miles. 

5. \Vhat number is that, the factors of which are 4, 7, 6, 
and 20? Ans. 3360. 

6. If 18 men can do a piece of work in 90 days, how long 
will it take one man to do the same ? 

7. What sum of vymey must be divided between 27 
men, so that each man may receive 115 dollars? 

8. There is a certain number, the factors of which are 89 
and 265 ; what is that number ? 

9. What is that nuaber> of which 9, 12, and 14 are 
factors ? 

10. If a carriage wheel turn round 346 times in running 
1 mile, how many times will it turn round in the distance 
from New York to Philadelphia, it being 95 mil6s. 

Ans. 32870. 

11. In one minute are 60 seconds; how many seconds in 
4 minutes ? in 5 minutes ? — in 20 minutes ? ^ 

m 40 minutes ? 

12. In one hour are 60 minutes; how many teconds in 

an hour ? in two hours ? how many seconds from 

nine o'clock in the morning till noon ? 

13. In one dollar are 6 shillings; how many shillings in 
3 dollars ? in 300 dollars ? in 467 dollars > 

14. Two men, A and B, start from the sUme place at the 
same time, and travel the same way ; A travels 52 miles a 
day, and B 44 miles a day ; how far apart will they be at 
the end of 10 days? 

15. If the interest of 100 cents, for one yeoTj be 6 cents, 

how many cents will be the interest for 2 years ? for 

4years? for 10 years ? for35years? for 84 

years ? 

16. If the interest of one dollar, for one year, be six cents, 
whfit is the interest for' 2 dollars tfie same ome ? 6 

doUara? — Tdollars? — SdoUara? 95dQllarB? 
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17. A fiurmer sold 468 pounds of pork, at 6 cents a pound, 
and 48 pounds of cheese, at 7 cents a pound ; how many 
cents must he receive in pay ? 

18. A boy bought 10 oranges ; he kept 7 of them, and sold 
(he others &r 5 cents apiece ; how many cents did he receive ? 

19. The component parts of a certain number are 4, 5, 7, 
^, 9, 8, and 3 ; what is the number ? 

20. In 1 hogshead are 63 gallons; how many gallons in 8 
hogsheads ? In 1 gallon are 4 quarts ; how many quarts in 8 
hogsheads? In 1 quart are 2 pints ; how many pints in 8 hog«« 
heads? 



DIVISION 

OF SIMPLE NUMBERS. 

IT 14. 1. James divided 12 copies among 4 boys ; how 
many did he give each boy ? 

2. James would divide 12 apples among 8 boys; how 
many must he give each boy ? 

3. John had 15 apples, and gave them to his placates, who 
eceived 3 apples each ; how many boys did he give them to ? 

4. If you had 20 cents, how many cakes could you buy 
at 4, cents apiece ? 

5. How many yards of cloth could you buy for 30 dollars, 
at 5 dollars a yard ? 

6. Jf you pay 40 dollars for 10 yards of cloth, what is one 
yard worth ? 

7. A man works 6 days for 42 shillings ; how many shil** 
lings is that for one day ? 

8. How many quarts in 4 pints? — in 6 pints? 
" in 10 pints ? 

9. How many times is 8 contained in 88 ? 

10. If a man can travel 4 miles an hour, how many hours 
would it take him to travel 24 miles ? 

11. In an orchard tliere are 28 trees standing in rows, 
and there are 3 trees in a row ; how many rows are there > 

Remark. When any one thing is divided into two eqnal 
parts, one of those parts is called a half; if into 3 equal 
parts, one of those parts is called a third; if into four equal 
parts^ one part is called a quarter or a /ouartlii \i\tL\j;^\c^^ 
luaeptuctiM CMUed aJlfiA, and #0 on. 



S8 OITISIOlf OF SIMPLE imMBXRS. V 14, 15. 

12. A boy had two apples, and gave one half an apple' to 
each of his companions ; how many were his companions ? 

13. A boy divided four apples among his companions, by 
gi\nng them one third of an apple each ; among how many 
did he divide his apples ? 

14. How many quarters in 3 oranges ? 

15. How many oi-anges would it take to give 12 boys one 
quarter of an orange each ? 

16. How much is one half of 12 apples ? 

17. How much is one third of 12 ? 

18. How much is one fourth of 12 ? 

19. A man had 30 sheep, and sold one fifth of them; 
how many of them did he sell ? 

20. A man purchased sheep for 7 dollars apiece, and 
paid for then, all 63 dollars ; what was their numbei ? 

21. How many oranges, at 3 cents each, may be bought 
for 12 cents ' 

It is plain, that as many times as 3 cents can be taken 
from 12 cents, so many oranges may be bought; the object, 
therefore, is to find how many times 3 is contained in 12. 

12 cents. 

First orangty 3 c&its. We see in this example, thai 

— "1 we may take 3 from 12 foui 

g, J o * times, aftet which there is no re 

Second crange^ cents. mainder; consequently, subtracr 

5 tiqn alone is sufficient for the ope* 

Third orange^ 3 cents. nation ; but we may come to the 

-: — same result by a process, in most 

3 cases much shorter, called Di" 

Fourth orange^ 3 cents. msion. 

~0 

T\ 15. It is plain, that the cost of one orange, (3 cents,) 
multiplied by the number of oranges, (4,) is equal to the 
cost of all the oranges, (12 cents ;) 12 is, therefore, a pro* 
duct, and 3 one of its factors ; and to find how many times 
3 is contained in 12, is to find the other factor, which, mul- 
tiplied into 3, will produce 12. This factor we find, by 
trial, to be 4, (4X3= 12;) consequently, 3 is contained in 
12 4 times. Ans. 4 oranges. 

22. A man would divide 1 2 oranges equally among 3chil- 
dren ; how many oranges would each child have ? 

Ifere the object ia to divifl^ ^e \% cimx^<^ Voito ^ ^si^ 
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parts, aad to ascertain the number of oranges in each of those 
parts. The operation is evidently as in the last example, and 
consists in finding a number, which, multiplied by 3, will pro- 
duce 12. This number we have already found to be 4. 

Ans, 4 oranges apiece. 

As, therefore, rmdtiplvcaHon is a sh<Nrt way of performing 
many additUms of the same number; so, aicision is a short 
way of performing many subtractions of the same number ; 
and may be defined, The method of finding how many times 
one mmker is contained in another^ and also of dxoiding a num^ 
ber into any number of equal parts. In all cases, the process 
of division consists in finding one of the factors of a given 
product, when- die other factor is known. 

The number given to be dhnded is called the cUvidend^ 
and answers to the product in multiplication. The number 
given to divide by is called ti|^e divisor^ and answers to one of 
the factors in multiplication. The result^ or answer sought, 
is called the quotienij (from the Latin word quoties^ how 
many ?) and aiiswers to the other factor. 

Sign. The sign for division is a short horizontal line be- 
tween two dots, -H* It shows that the number before it is 
to be divided by th» number after it. Thus 27 -f- 9 = 3 is 
read, 27 divided by 9 is equal to ^ ; or, to shorten the ex- 
pression, 27 by 9 is 3 ; or, 9 in 27 3 times. In place of the 
dotSj the dividend is often vnitten over the line, and the di* 
visor under it, .to express division; thus, ^ = 3, read as 
before. 

DIVISION TABIiE.« 



}=!•! 


1=1 


t=l 


i=l 


t=l 


^=1 


i =2» 


1=2 


f =2 


J^_2 


V = 2 


4^ = 2 


1=3 


i=8 


J^z=Z 


^ = S 


-f^ = 3 


* 


f =4 


-"^ = 4 


-^ = 4 


^ = 4 


¥ = 4 


^=:4 


y = 5 


-tf-=6 


2j^ = 5 


J^ = 5 


3^=5 


^ = 6 


4^ = 6 


-yi=6 


J^ = 6 


¥ = 6 


3^=6 


iy^ = 6 


^ = 7 


V=7 


^ = 7 


^ = 7 


^ = 1 


4^=7 


jyi = 8 


^ = 8 


^=8 


^ = 8 


^ = 8 


J^ = 8 


^ = 9 


jy:.=9 1-^=9 


i^=9lV-=9 


^ = 9 



* The reading used by the pupil in committing^ the table may be, % by % \& V 
ibyiisi, Slc.j or, 2ia2 one time, 2 iu 4 two umes, &.« 
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DIVISION TABLE— CONTINUED. 



f =1 

.V=9 



1 = 1 


i»=l 


«=1 


•V=2 


f»=2 


«=2 


^=8 


f»=3 


e=3 


■^ = 4 


«=4 


«-4 


V=5 


«=« 


«^5 


V^=6 


f« = 6 


ff=6 


iyi=7 


f»=7 


ft=7 


3^=8 


f*=8 


«=8 


V=9 


f»-9 


ff=9 






1 

2 

3 

4 

5 
6 

7 
8 
9 



28 
42 
54 
32 
33 



7, or^ = howmany? 49-f. 7, or^: 
6, or i(fi z= how many ? 32 -f- 4, or ^ : 
9, or -V^ :^ how many ? 99^11)Or ff : 

8, or y = how many ? 84 -r- 12, or f^ : 
ll,orff= how many? 108-f-12,orjJsf ; 



how many? 
how many? 
how many ? 
how many ? 
how many? 



IT 15. 23. How many yards of cloth, at 4 dollars a yard, 
can be bought for 856 dollars ? 

Here the number to be divided is 856, which therefore 
»8 the dinidend^ 4 is the number to divide by, and there-* 
fore the dknsor. It is not evident how many times 4 is con- 
tained in so large a nimiber as 856. This difficulty will be 
readily overcome, if we decompose this number, thus : 

8561=800 + 40 + 16. 
Beginning with the hundreds, we readily perceive that 4 is 
contained in 8 2 times ; consequently, in 800 it is contained 
200 times. Proceeding to the tens, 4 is contained in 4 1 
time, and consequently in 40 it is contained 10 times. 
Lastly, in 16 it is contained 4 times. We now have 
200 + 10 + 4 = 214 for the quotient, or the number oi 
times 4 is contained in 856. Ans, 214 yards. 

We may arrive to the same result without decomposing 
the dividend, except as it is done in the mind, taking it by 
parts, in the following manner : 

For the sake of convenience, we 
write down the dividend with the divi- 
sor on the left, and draw a line between 
them ; we also draw a line underneath. 
Tiicn^ beginning on th^ led hand, 



Ditidend, 
Divisor J 4 )^856 

i^sf0/uxf/j 214 
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we seek how often the divisor (4) is contained in 8, 
(hundreds,) the left hand figure; iinding it to be 2 timeS| 
%ve write 2 directly under the 8, which, falling in the place 
of hundreds, is in reality 200. t^roceeding to tens, 4 is con- 
tained in 5 (teus) 1 time, which we set doWn in ten*8 
place, directly under the 5 (tens.) But, after taking 4 times 
ten out of the 5 tens, there is 1 ten left. This 1 ten we join 
to the 6 units, making 16. Then, 4 int6 16 goes 4 times, 
which we set down, and the work is done. 

This manner of performing the operation is called Short 
Division. The computation, it may be perceived, is carried 
on partly in the mind, which it is always easy to do when 
the divisor does not exceed 12. 

RULE. 

From the illustration of this example^ toe derive this general 
rule for dividing j when the divisor does not exceed 12 : 

I. Find how many times the divisor is contained in the 
first figure, or figures, of the dividend, and, setting it direct- 
ly under the dividend, carry the remainder, if any, to the 
next figure as so many tens. 

II. Find how many times the divisor is contained in this 
dividend, and set it down as before, continuing so to do till 
all the figures in the dividend are divided. 

- Proof. We have seen, (^15,) that the divisor and quo- 
tient are factors, whose product is the dividend, and we 
have also seen, that dividing the dividend by one factor is 
merely a process for finding the other. 

Hence division and multiplication mutually prove each other. 

To prove division^ we may multiply the divisor by the quo- 
tient, and, if the work be right, the product will be the same 
as the dividend ; or we may divide the dividend by the qiuH 
tientj and, if the work is right, the result will be the same as 
Ihe divisor. 

To prove mnltiplicatioty we may divide the product by one 
factor J and, if the work be right, the quotient will be ibe other 
factor. 

EXAMPLES FOR PRACTICE. 

24. A man would divide 13,462,725 dollars ^tcv»v\c[^ ^ 
men; how many dollars would each T«CQVi&\ 
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In this example, as we canaot 

^^^^l^dend, ^^® 5 in the first figure, (1,) we 

Dimsor 5 \ 13 462 725 *^* ^^^ H^^h a^^ say, 6 in 13 
J}w%8or, 6 ) li5,462,725 ^^ g,, g times, and there are 3 

Quotient^ 2,692,545 over, which, joined to 4, the next 

figure, makes 34 ; and 5 in 34 will 

go 6 times, &c. 

Proof. In proof of this example, we mul- 

Quotient. tiply the quotient by tiie divisor, 

2,692,545 and, as the product is the same as 

5 divisor* the dividend, we conclude that t^e 

— work is right From a bare tdt 

13,462,725 spection of the above example and 

its proof, it is plain, as before stated, that division is the re- 
verse of multiplication, and that the two rules mutually prove 
each other. 

25. How many yards of cloth can be bought for 4,3^,560 

dollars, at 2 dollars a yard ? — at 3 dollars ? at 

4 dollars ? at 5 dollars ? — at 6 dollars? at 

7 ? at 8 ? at 9 ? — - at 10 ? 

Note. Let the pupil be required to prove the foregoing, 
and all following examples. 

26. Divide 1005903360 by 2, 3, 4, 6, 6, 7, 8, 9, 10, 11, 
and 12. 

27. If 2 pints make a quart, how many quarts in 8 pints ? 

in 12 pints ? -- — in 20 pints ? in 24 pints ? 

in 248 pints ? in 3764 pints ? in 47632 pints .' 

28. Four quarts make a gallon ; how many gallons in 8 

quarts ? in 12 quarts ? in 20 quarts ? in 36 

quarts? in 868 quarts ? -^ — in 4896 quarts ? 

in 5436144 quarts? 

29. A man gave 86 apples to 5 boys ; how many apples 
would each boy receive ? 

Dividend. Here, dividing the 

Divisor, 5 ) 86 number of the apples 

n *' * "T^ ^ T^ . * (SS') by the number of 

Qao/,^, 17-1 Remamd^, ^^^-^ (5 ) ,^^ ^^^^ j^at 

€acA boy's share would be 17 apples; but there is one apple 
left. 

IT 17. 5") 86 In order to divide all the apples equal- 

vj- Jy among the boys, it is plain, we must di- 

-* 'w vide this one xemoimB^ ^.^^V^ mxo 5 e(pai 
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part$y and give one of these parts to each of the boys. Then 
each boy's share would be 17 apples, and one fifth part of 
another apple; which is written uus, 17^ apples. 

Ans. 17^ apples each. 
The 17, expressing whole apples, are called integerSy (that 
is, whole numbers.) The ^ (one fifth) of an apple, express- 
ing part of a broken or divided apple, is called a fractiortj 
(that is, a broken number.) 

Fractions, as we here see, are written with two numbers, 
one directly over the other, with a short line between them, 
showing that the upper number is to be divided by the 
lower. The upper number, or dividend^ is, in fractions, call- 
ed the numerator^ and the lower number, or divisor^ is called 
the denominator. 

Note. A number like 17-J^, composed of integers (17) 
and a fraction, (•(,) is called a mixed number. 

In the preceding example, the one apple, which was left 
after carrying the division as far as could be by whole num- 
bers, is called the reTnainder^ and is evidently a part of the 
dividend yet undivided. In order to complete the division, 
this remainder, as we before remarked, must be divided into 
5 equal parts ; but the divisor itself expresses the number of 
parts. If, now, we examine the fraction, we shall see, that 
it consists of the remainder (1) for its numerator j and the 
divisor (5) for its denominator. 

Therefore, if there be a remainder j set it down at the right 
hand of the quotient for the numeraior of a fraction, under 
which write the divisor for its denominatorm 

Proof of the last example. In proving this example, we 

17^ find it necessary to multiply 

5 our fraction by 5 ; but this is 

easily done, if we consider, (hat 

°" the fraction -J expresses one 

part of an apple divided into 5 equal parts ; hence, 5 times 
J. is 1 = 1, that is, one wliole apple, which we reserve to be 
added to the wfiits. saying, 5 times 7 are 35, and one we re- 
served makes 36, &c. 

30. Eight men drew a prize of 453 dollars in a lottery * 
how many dollars did each receive ? 
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Dmdend, Here, after carrying the division as 
Ditinr^ 8 ) 463 far as possible by whole numbers, we 
" have a remainder of 6 dollars, which, 

Quotient^ 56f written as above directed, gives for the 
answer 56 dollars and | (five eighths) of another dollar, 
to each man. 

IT 18. Here we may notice, that the eighth part of 5 dol- 
lars is the same as 5 times the eighth part of 1 dollar, that 
is, the eighth part of 5 dollars is f of a dollar. Hence, f 
expresses the quotient of 5 divided by iS. 

Pnof. t is 5 parts, and 8 times 5 is 40, that is, ^ = 5, 

56f which, reserved and added to the product of 8 times 

8 6, makes 53, &c. Hence, to multiply a fraction^ 

-— - we may multiply the numerator^ and divide the 

^ product by the denominator. 

Or, in proving division, we may multiply the whole num- 
ber in the quotient onlyy and to the product culd the remain- 
der ; and this, till the pupil shall be more particularly taught 
in fractions, will be more easy in practice. Thus, 56 X 8 = 
448, and 448 -f- 5, the remainder, = 453, as before. 

31. There are 7 days in a week; how many weeks in 
365 days ? Ans, 52^ weeks. 

32. When flour is worth 6 dollars a barrel, how many 
barrels may be bought for 25 dollars ? how many for 50 dol- 
lars ? for 487 dollars ? for 7631 dollars ? 

33. Divide 640 dollars among 4 men. 

640 -«- 4, or ^ = 160 dollars. Ana. 

34. 678 ^ 6, or ^ = how many ? Ans. 1 13. 

35. sQg^Q = how many ? 

36. x^ = how many? 

37. 2A^ = how many ? Ans. 384f . 

38. ^4fl = how many? 

39. AafiLL = bow many? 

40. 20 i^y 1 a = how many ? 

IT 19. 41. Divide 4370 dollars equally among 21 men. 

When, as in this example, the divisor exceeds 12, itSi 
evident that the computation cannot be readily carried on in 
the mind, as in the foregoing examples. Wherefore, it is 
more convenient to write down the computation at leMh 
in the following manner : 
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OPERATION. We may wxite the divisor 

JKtfisor. Dmdend. QwOient. and dividend as in sh^it di- 

"21 ) 4370 ( 208^. yision, but, instead of writing 

42 the quotient wider the divi- 

dend, it will be found more 

^'^^ convenient to set it to the 

^ right hand, 

2 Remainder. ^«^°g the dividend by 

partSj we seek how often we 
can have 21 in 43 (hundreds ;) finding it to be 2 times, we 
set down 2 on the right hand of the dividend for the high- 
est figure in the quotient The 43 being kimdreds^ it fol- 
lows, that the 2 must also be hundreds. This, however, 
we need not regard, for it is to be followed hj tens and tmt/5, 
obtained from the tens and units of -the dividend, and will 
therefore, at the end of the operation, be in the place of hun- 
dreds, as' it should be. 

It is plaiu that 2 (hundred) times 21 dollars ought now 
to be taken out of the dividend ; therefore, we multiply the 
divisor (21) by the quotient figure 2 (hundred) now found, 
making 42, (hundred,) which, written under the 43 in the 
dividend, we subtract, and to the remainder, 1, ^hundred,) 
bring down the ly (tens,) making 17 tens. 

We then seek how often the divisor is contained in 17, 
(tens ;) finding that it will not go, we write a cipher in the 
quotient, and bring down the next figure, making the whole 
170. We then seek how often 21 can be contained in 170, 
and, finding it to be 8 times, we write 8 in the quotient, and,, 
multiplying the divisor by this number, we set the product, 
168, under the 170 ; then, subtracting, we find the remain- 
der to be 2, which, written as a fraction on the right hand 
of the quotient, as already explained, gives 208^ dollars, 
for the answer. 

This manner of performing the operation is called Long 
Division, It consists in writing dovim the whole computation . 

From the above example, we derive the following 

RUL.E. 

I. Place the divisor on the left of the dividend, separatB. 
them by a line, and draw another line on the right of the 
dividend to separate it from the quotient 

IL Take as many figures, on the lei^ oi Vk^ ^Vv^&'oA^^ii^ 
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contain fiie divisor once or more ; seek how many times they 
contain it, and place the answer on the right hand of the 
dividend for the iirst figure in the quotient 

III. Multiply the divitor by this quotient figure, and write 
the product under that part of the dividend taken. 

IV. Subtract the product from the figures above, and to the 
remainder bring down the next figure in the dividend, and 
divide the number it makes up, as before. So continue to 
do, till ail the figures in the- dividend shall have been brought 
down and divided. 

Note 1. Having brought down a figure to the remainder, 
if the number it makes up be /ess than the divisor, write 
a cipher in the quotient, and bring down the next figure. 

Note 2. If the product o^ the divisor, by any quotient 
figure, be greoJter than the part of the dividend taken, it is an 
evidence that the quotient figure is too larger and must be 
diminished. If the remainder at any time be greater than 
the divisor, or equal to it, the quotient figure is too amdly and 
must be increased. 

£XAMPL.£S FOR PRACTICE. 

1. How many hogsheads of molasses, at 27 dollars a hogs- 
head, may be bought for 6318 dollars ? 

Asm. 234 hogsheads. 

2. If a man's income be 1248 dollars a year,^how much 
is that per week, there being 62 weeks in a year? 

Am, 24 dollars per week. 
8. What will be the quotient of 153598, divided by 29 ? 

Ant. 5296j^. 
4. How many times is 63 contained in 30131 ? 
^ Ans. 478^ times ; that is, 478 times, and ^ of another 
time. 

6. What will be the several quotients of 7652, divided by 
16, 23, 34, 66, and 92f 

6. If a farm, containing 256 acres, be worth 7168 dollars, 
what is that per acre ? 

7. What will be the quotient of 974932, divided by 365 ? 

Ans. 2671^^ 

8. Divide 3228242 dollars equally among 663 men ; how 
many dollars miist each man receive? Ans. .5734 dollars. 

9. If 57624 be divided into 216, 586, and 976 equal parts, 
what wjU be the magnitude of one of each of these equal 

parts? 
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Ans, The magnitude of one of the last of these eq;aal parts 
will be 59^. 

10. How many times does 1030603615 contain 3215? 

Ans. 320561 times. 

11. The earth, in its annual revolution round the sun, is 
said to travel 596088000 miles ; what is that per hour, ther» 
being 8766 hours in a year ? 

12. laa^ jg^Mo =how many? 

13. *o j [g jgao = how many? 

14. ggy^y^oaa =how many? 



CONTRACTIONS IN DIVISION. 
I. When the divisor is a composite number. , 

IT ftOi 1. Bought 15 yards of cloth for 60 dollars ; how 
much was that per yard ? 

15 yards are 3 X 5 yards. If there had been but 5 yards, 
the cost of one yard would be ^ = 12 dollars ; but, as there 
are 3 times 5 yards, the cost of one yard will evidently be 
but one third part of 12 dollars ; tiiat is, -^ == 4 dollars. Asis. 

Hence, when the divisor is a composite number, we may, 
if we please, divide the dividend by one of the component 
parts, and the quotient^ arising from that division, by the 
other ; the last quotient will be the answer. 

2. If a. man can travel 24 miles a day, how many days 
will it take him to travel 264 miles ? 

It will evidently take him as many days as 264 contains 24. 

OPERATION. 

24 =6 X 4. 6)264 24)264(11 days, An». 

' i)ii "^' !1 

— 24 -^ 

11 days. 24 

8. Divide 576 hj 48 = (8 X 6.) 

4. Divide 1260 by 63= (7 X 9.) 

5. Drride 2430 by 81. 

6. Divide 448 by 56. 

II. 7b dMde by 10, IQO, 1000, &^ 

IT ftl. 1. A prize of 2478 doUm ts owue&\s) \^ t&kblV 
v^iai IB e$eb man's uhtkef 
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Each man's share will be equal to the number of tens con- 
tained in the whole sum, and, if one of the figures be cut'ofi^ 
at the right hand, all the figures to the left may be consid-\ 
ered so many tens; therefore, each man's share will be 
247t^ dollars. 

It is evident, also, that if 2 figures^ had been cut off from 
the right, all the remaining figures would have been so ma- 
ny hundreds; if 3 figures, so many thousands^ &c Hence 
we derive this general Rule /or dividiaig ^10, 100, 1000, 
&c. : Cut off from the right of the dividend so many fig^ires 
as there are ciphers in the divisor ; the figures to the left 
of the point will express the quotieaty and those to the right^ 
the remainder. 

2. In one dollar are 100 cents; how many dollars in 42400 
cents ? Ans. 424 dollars. 
424100 Here the divisor is 100; we therefore cut off 2 

' figures on the right hand, and all the figures to the 

left (424) express the dollars. 

3. How many doUars in 34567 cents ? 

Am. 345^ dollars 

4. How many dollars in 4567840 cents ? 

5. How many dollars in 345600 cents ? 

6. How many dollars in 42604 cents ? Ans, 426^^7;-. 

7. 1000 mills make one dollar ; how many dollars in 4000 
mills ? in 25000 mills ? m 845000 ? 

8. How many dollars in 6487 mills? Ans. 6-^^^ dollars. 

9. How many dollars in 42863 mills ? in 368456 

mills ? in 96842378 mills ? 

10. In one cent are 10 mills; how many cents in 40 

mills ? in 400 mills ? in 20 mills ? in 468 

mills? in 4784 mills? in 34640 mills ? 

III. When there are ciphers on the tight hand of the divisor^ 

IT 22. 1. Divide 480 dollars among 40 men ? 

In this example, our divisor, 
^ln>AQk?^'^^^^ (40,) is a composite number, 

*l"cr!: (10X4=40;) we may, there 

12 dolU, Ana. fore, divide by one component 

part, (10,) and that quotient by 
the other y (4;) but to divide by 10, we have seen, is but to 
cut off the ri^t hand figure, leaving the figures to the left 
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of Aift point ^or the quotii^tv which we divide by 4, and the 
work is done. It is evident, that, if our divisor had been 
400, we shoiUd have cut off 2 figures, and have divided in 
the same manner; if 4000, 3 ^gures, &c. Hence this gene- 
rai Rule : — When there are ciders ai the right hand of the dir 
friiOTj cut them ofl^ and also as many places in the dividend ; 
divide the remaining figures in the dividend by the remain- 
ing figures in the divisor ; then annex the figures, cut off 
from &e dividend, to the remamder. 

2. Divide 748346 by 8000. 

Dividends, 
Diwtor, 8|000)748|34a. 

Quotient^ 9Z.—4B46 Renudnder. An$. dZ^^. 

3. Divide 46720367 by 4200000. 

Dividend. 
42|00000)467|20367(ll,yyy\;ftfe Quotient. 
42 

"47 
42 

520367 Remainder. 

4. How many yards of cloth can be bought for 346600 
dollars, at 20 doUail^ per yard ? 

5. Divide 76428400 by 900000. 

6. Dinde 346006000 by 84000. 

7. Divide 4680000 by 20, 200, 2000, 20000, 300, 4000, 
60, 600, 70000, and 80. 



nmnLBXsnT to BxwsncoN. 

qUESTIOlfS. 

^ 1, What is division ? 2. In. what does the process of di- 
vision consist ? ^. Division i'^me«-eo6r5e of what ?^ 4. What 
IS the number to be divided called, and to what does it an- 
swer in multiplication ? 6. What is the number to tUvide 
by called, and to what does it answer, &c. ? 6. What is the 
-4Wiib or ofwwer called, &c. ? 7. What is the sign of divi- 
sion, and what does it show ? 8. WTiat is th^ \Met mwk^ ^1 
Kquesfiag dir^ion ? 9. What is sKmX dwisioa^ «dA V^^st^ v^ 
JS 
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it performed? 10. How is division prooedl II* How is 
mulliplicdlum proved? 12. What are hUegen^ or whole 
numbers ? 13. What are fraetunuy or broken numbers ? 
14. What is a mixecl number ? 15. When there is any thing 
left after division, what is it called, and how is it to be 
written? 16. How are fractions wriitenl 17. What is 

the upper number called ? 18, the lower number? 

19. How do you multiply a fraction ? 20. To what do the 
numerator and the denominator of a fraction answer in di- 
vision? 21. What is /on^ division ? 22. Rule? 23. When 
the divisor is a composite number, how may we proceed ? 
24. When the divisor is 10, 100, 1000, &c., how may the 
operation be contracted ? 25. Wlien diere are ciphers at 
the right hand of the divisor, how may we proceed ? 

BXBKCISES. 

1. An army of 1500 men, having plundered a dty, took 
2625000 dollars ; what was each man's share ? 

2. A certain number of men were concerned in the pay- 
ment of 18950 dollars, and each man paid 25 dollars ; what 
was the number of men ? 

3. If 7412 eggs be packed in 34 baskets, how many in a 
oasket? 

4. What number must I multiply by 135 that the pro* 
duct may be 505710 ? 

5. Light moves with such amazing rapidity, as to pass 
from the sun to the earth in about the space of 8 minutes. 
Admitting the distance, as usually computea, to be 95,000,000 
miles, at what rate per minute does it travel ? 

6. If the product of two numbers be 704, and the multi- 
plier be 11, what is the multiplicand ? Ans. 64* 

7. If the product be 704, and the multiplicand 64, what 
is the multiplier ? Ans, 11* 

8. The divisor is 18, and the dividend 144; what is the 
quotient ? 

9. The quotient of two numbers is 8, and the dividend 
144 ; what is the divisor ? 

10. A man wishes to travel 585 miles in 13 days ; how 
far must he travel each day? 

11. If a man travels 45 miles a day, in how many days 
will he travel 585 miles ? 
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12. A man sold 35 cows for 560 dollars ; how much was 
vhat for each cow ? 

13. A man, selling his cows for 16 dollars each, received 
for all 560 dollars ; how many did he sell ? 

14. If 12 inches make a foot, how many feet are there in 
864812 inches ? 

15. If 364812 inches are 30401 feet, how many inches 
make one foot ? 

16. If you would divide 48750 dollars among 50 men, 
how many dollars would you give to each one ? 

17. If you distribute 487^ dollars among a number of 
men, in such a manner as to give to each one 975 dollars, 
bow many men receive a share ? 

18. A man has 17484 pounds of tea in 186 chests; how 
many pounds in each chest ? 

19. A man would fjut up 17484 pounds of tea into chests 
containing 94 pounds each ; how many chests must he have ? 

20. In a certain town there are 1740 inhabitants, and 12 

persons in each house ; how many houses are there ? in 

each house are 2 families ; how many persons in each family? 

21. If 2760 men can dig a certain canal in one day, how 
many days would it take 46 men to do the same ? How 
many men would it take to do the work in 15 days ? 

' in 5 days ? — in 20 days ? in 40 days ? 

in 120 days ? 

22. lif a carriage wheel turns round 32870 times in nm- 
ning from New York to Philadelphia, a distance of 95 miles, 
how many times does it turn in running 1 mile ? Arts, 346. 

23. Sixty seconds make one minute ; how many minutes 

in 3600 seconds ? in 86400 seconds ? in 604800 

seconds ? in 2419200 seconds ? 

24. Sixty minutes make one hour ; how many hours in 

1440 minutes? in 10080 minutes? in 40320 

minutes ? in 525960 minutes ? 

25. Twenty-four hours make a day;" how many days in 
168 hours ? in 672 hours ? in 8766 hours ? 

26. How many times can I subtract forty-eight from four 
hundred and eighty ? 

27. How many times 3478 is equal to 47854 ? 

28. A bushel of grain is 32 quarts ; how many quarts must 
I dip out of a chest of grain to make one half (^) of a 

bushel ? for one fourth (i) of a bvis\it\^ ^«t ^w^ 

eJgbtb (f) of a bushel ? Ans. to ihc la^t^ ^ «jjx»sNa^ 
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29. How many h i of 20? J of 48 ? | of 

247 ? i of »45678 ? i of 204030648 ? 

Am. to the last^ 102015824. 

30. How many walnuts are one third part (^) of 3 wal- 
nuts? ^ of 6 walnuts? iofl2? ^ofSO? 

iof45? i of 300? i of 478? i 

of 3456320 ? Am. to the last^ 1152106f 

31. WhatisJof4? iof20? |of320? i 

of 7843 ? Ans. to the laat^ 19602- 



IttZMIBLXiANZSOUS QUBSTIONS, 

Involving the Principles of the preceding Rides. 

Note. The preceding rules, viz. Numeration, Addition, 
Subtraction, Multiplication, and Division, are called the jFVm- 
damental Rules of ArithmeHcy because tiiey are the foun- 
dation of all other rules. 

1. A man bought a chaise for 218 dollars, and a hoTse for 
142 dollars ; what did they both cost ? 

2. If a horse and chaise cost 360 dollars, and the chaise 
cost 218 dollars, what is the cost of the horse ? If the hone 
cost 142 dollars, what is the cost of the chaise ? 

3. If the sum of 2 numbers be 487, and the greater num- 
ber be 348, what is the less number ? If the less number 
be 139, what is the greater number? 

4. If the minuend be 7842, and the subtrahend 3481, 
what is the remainder ? If the remainder be 4361, and the 
minuend be 7842, what is the subtrahend? 

IT A3. When the minuend and the subtrahend are given, 
how do you find the remainder ? 

When the minuend and remainder are given, how do jrou 
find the subtrahend ? 

When the subtrahend and the remainder are given, how 
do you find the minuend ? 

When you have the sum of two numbers, and one of them 
given, how do you find the other ? 

When you have the greater of two numbers, and their 
difference given, how do you find the less number ? 

When yon have the less of two numbers, and their differ^ 
^nce given, bow do you find the jfreoter iinsoX^^t^ 
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6. The Stan of two numbers is 48, and one of the numbers 
is 19; what is the other! 

6. The greater of two numbers is 29, and their difference 
10 ; wh<4 is the less number ? 

7. The less of two numbers is 19, and their difference is 
10 ; what is the greater ? 

8. A man bought 5 pieces of cloth, at 44 dollars a piece; 
974 pairs of shoes, at 3 dollars a pair; 600 pieces of calico, 
at 6 dollars a piece ; what is the amount ? 

9. A mail sold six cows, worth fifteen dollars each, and a 
yoke of oxen, for 67 dollars ; in pay, he received a chaise, 
worth 124 dollars, and the rest in money ; how much money 
did he receive ? 

10. What will be the cost of 15 pounds of butter, at 13 
cents per pound ? 

11. How many bushels of wheat can you buy for 487 
dollars, at 2 dollars per bushel ? 

IT 24. When the price of one pound, one bushel, &c. of 
any commodity is given, how do you find the cost of any 
tmmber of pounds, or bushels, &c. of that commodity ? If 
tfa.e price of the 1 pound, &c. be in cents, in what will the. 

whole cost be? If in dollars, what? if in shillings? 

if in pence ? &c. 

Wlien the cost oi amy given number of pounds, or bushels, 
&c. is given, how do you find the price of one pound or 
bushel, &c. In what kind of money vnW the answer be ? 

When the cost of a nuonber of pounds, &c. is given, and 
also the price of one pound, &c., how do you find the num- 
ber of pounds, &C. 

12. When rye is 84 cents per bushel, what will be the cost 
of 948 bushels ? how many dollars will it be ? 

13. If 648 pounds of tea cost 284 dollars, (that is, 28400 
cents,) what is the price of one pound ? 

'When the factors are given, how do you find the product? 

When the product and one factor are given, how do you 
find the other factor ? 

When the divisor and quotient are given, how do you 
find the dividend ? 

AVlien the dividend and quotient are given, how do you 
find the divisor ? 

J 4. Ff^a/iffhe product of 754 and 25) 
E ♦ 
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15. What number, multiplied by 25, will produce 18850? 

16. What number, multiplied by 754, will produce 18850? 

17. If a man save six cents a day, how many cents would 
he save in a year, (365 days,) ? — how many in 45 
years ? how many dollars would it be ? how many cows 
could he buy with the money, at 12 dollars each ? 

Ans. to the ktsty 82 cows, and 1 dollar 50 cents remainder. 

18. A boy bought a number of apples ; he gave away ten 
of them to his companions, and afterwards bought thirty-four 
more, and divided one half of what he then had among four 
companions, who received 8 apples each ; how many apples 
did the boy first buy ? 

Let the pupil take the last number of apples, 8, and re- 
verse the process. Ans. 40 apples. 

19. There is a certain number, to which, if 4 be added, 
and 7 be subtracted, and the difference be multiplied by 8^ 
and the product divided by 3, the quotient will be 64 ; what 
is that number ? Am. 27. 

20. A chess board has 8 rows of 8 squares each \ how 
many squares on the board ? 



^ M. 21. There is a spot of ground 5 rods long, and 8 
rods wide ; how many square rods does it contain ? 

D c Note, A square rod is a 

square (like one of diose in 
the annexed figure) meas* 
uring a rod on each side. 
By an inspection of the 
figure, it wUl be Iseen, that 
there are as many squares 
in a row as rods on one side, 
and that the number of rows 

is equal to the number of rods on the other side ; therefore, 

5 X 3=15, the number of squares. 

Am. 16 square rods. 

A figure like A, B, C, D, having its opposite sides equa. 
and parallel, is called a parallelogram or oblong. 

22. There is an oblong field, 40 rods long, and 24 rods 
wide ; how many square rods does it contain ? 
^S. How many square inches in aboard 12 inches long, 
»Jid 12 inches broad ? Ax^ \AA% 
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24. How many square feet in a board 14 feet long and 2 
feet wide ? 

25. A certain township is six miles square ; how many 
square miles does it contain ? Ans. 36. 

26. A man bought a farm for 22464 dollars i. Jhe sold one half 
of it for 12480 douars, at the rate of 20 dollars per acre; how 
many aores did he buy ? and what did it cost him per acre ? 

27. A boy bought a sled for 86 cents, and sold it again for 
^ quarts of walnuts ; he sold one half of the nuts at 12 cents 
a quart, and gave the rest for a penknife, which he sold for 
34 cents ; how many cents did he lose by his bargains ? 

28. In a certain school-house, there are 6 rows of desks , 
in each row are six seats, and each seat will accommodate 
2 popils ; there are also 2 rows, of 3 seats each, of the 
same size as the others, and one long seat where 8 pupils 
may sit; how many scholars will this house accommo- 
date? Aw. 80. 

29. How many square feet of boards will it take for the 
floor of a room 16 feet long, and 15 feet wide, if we allow 
12 square feet for waste ? 

30. There is a room 6 yards long and 5 yards wide ; how 
many yards of carpeting, a yard wide, will be sufficient to cover 
ihe floors, if the hearth and fireplace occupy 3 square yards ? 

81. A board, 14 feet long, contains 28 square feet ; what 
is its breadth ? 

32. How many pounds of pork, worth 6 cents a pound, 
can be bought for 144 cents ? 

33. How many pounds of butter, at 15 cents per pound, 
must be paid for 25 pounds of tea, at 42 cents per pound ? 

34. 4 + 5 + 6 + 1 +8 = how many? 

35. 4 + 3 + 10 — 2 — 4 + 6 — 7==howmany? 

36. A man divides 30 bushels of potatoes among 3 poor 
men ; how many bushels does each man receive ? What is 
i of thirty ? How many are } (two thirds) of 30 ? 

37. How many are one third (^) of 3? of 6? 

of 9 ? of 282 ? of 46674312 ? 

38. How many are two thirds (f ) of 3 ? of 6 ? 

of 9? of 282? of 45674312? 




39. How many are J of 40 ? J of 40 ? 

60? iof60? iof80? ofl24? 

246876 ? i of 246876 ? 

40. Howman/is^ofSO? |o{80> \qIV^^'^ 

41. An inch is one twelfth part (^) o£ a foo\.\ \v5y« isi'ws^ 
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feet in 12 inches ? — in 24 inches ? — in 26 inches ? 
in 12243648 inches ? 

42. If 4 pounds of tea cost 128 cents, what does 1 pound 

cost ? 2 pounds ? — 3 pounds ? — 5 pounds ? 

100 pounds? 

43. When oranges are worth 4 cents apiece, how many 
can be bought for four pistareens, (or 20 cent pieces ?) 

44. The earth, in moving round the sun, travels at the 
rate of 68000 miles an hour ; how many miles does it travel 
in one day, (24 hours ?) how many miles in one year, (365 
days ?) and how many days would it take a man to travel 
thfs last distance, at the rate of 40 miles a day ? how many 
years ? Ans. to the lasty 40800 years. 

45. How much can a man earn in 20 weeks, at 80 cents 
per day, Sundays excepted ? 

46. A man married at the age of 23 ; he lived with his 
wife 14 years; she then died, leaving him a daughter, 12 
years of age ; 8 years after, the daughter was married to a 
man 5 years older than herself, who was 40 years of age 
when the father died ; how old was the father at his death ? 

Ans. 60 years. 

47. There is a field 20 rods longj and 8 rods vnde ; how 
many square rods does it contain ? Ans, 160 rods. 

48. What is the width of a field, which is 20 rods long, 
and contains 160 square reds ? 

49. What is the length of a field, 8 rods wide, and con- 
taining 160 square rods? 

50. What is the width of a piece of land, 25 rods long, 
and containing 400 square rods ? 



COMFOUIirD BrUMBBRS. 

tr 26. A number expressing things of the same kind is 
called a simple number ; thus, 100 men, 56 years, 76 cents, 
are each of them simple numbers ; but when a number ex- 
presses things of different kinds, it is called a compound mmr 
her ; thus, 43 dollars 25 cents and 3 mills, is a compound 
number; so 4 years 6 months and 3 days, 46 pounds 7 
sh'Mngs and 6 pence, are compound numbers. 
ufb/^. Different kinds, or uame^ ^^ xi^Mail^ called 6if 
^eni denaminaiionaB 
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FEDERAL MONEY. 

Federal money is the coin of the United States. The 
kinds, or denominations, are eagles, dollars, dimes, cents, 
and mills. 

10 mills - - - are equal to • 1 cent 
10 cents, (-=100 mills,) - - - =1 dime. 

10 dimes, ( >« lOO cents ==: 1000 mills,) . =1 dollar. 

lOdollars, (=100 dimes =» 1000 cents » 10000 mOls) = 1 eagle.* 

Sign. This character, $ , placed before a number, shows 
it to express federal money. 

As 10 mills make a cent, 10 cents a dime, 10 dimes a 

doUar, &c. it is plain, that the relative value of mills, cents, 

dimes, dollars and eagles corresponds to the orders of units, 

tens, hundreds, &c. in simple numbers. Hence, they mav 

be read either in the lowest denomination, or partly in a 

higher J and partly in the Uncest denomination. Thus : 

B 4 6 5 2 maybe read, 34652 mills ; or 3465 cents and 2 mills ; 
or, reckoning the eagles tens of dollars, and the dimes tenst 
of cents, which is the usual practice, the whole may be 
read, 34 dollars 65 cents and 2 mills. 

For ease in calculating, a point (') called a separatrix^'f 
is placed between the dollars and cents, showing that all the 
figures at the left hand ex;press dollars, while Uie two first 
figures at the right hand express cents, and the thirdy mills. 
Thus, the above example is written $ 34^652 ; that is, 34 
dollars 65 cents 2 mills, as above. As 100 cents make a 
dollar, the cents may be any number from 1 to 99, often re- 
quiring two figures to express them ; for this reason, two 
places are appropriated to cents, at the right hand of the 
point, and if the number of cents be less than ten, requiring 
out one figure to express them, the ten^s place must be filled 
with a cipher. Thus, 2 dollars and 6 cents are written 2'06. 
10 cents make a mill, and consequently the mills never ex- 
ceed 9, and are always expressed by a single figure. Only 

* The eagle is a f^old coin, the dollar and dime are silver coins, the cent is a 
copper coin. The mill is only imaginary y there being no coin of that denomiuar 
Uou. There are half eagles, half ddlars, half dimes, and half cents, rea£ colas. 

t The character used for the uparatriXf in \he ** ^\M>\«3n? Kfi^tcAiCx^V "^^^ 
the comma; the comma, inverted la oere adoplodi to A'^i^ii^y^^V W^cqecel^^ ^Kis^ 
ma lued in punctuatioiu 
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one place, therefore, is appropriated to millsi that is, the 
place immediately following cents, or the ihbrd place from 
the point When there are no cents to be written, it is evi- 
dent that we must write two ciphers to fill up the places of 
cents. Thus, 2 dollars and 7'»mills are written 2^007. Six 
cents are written ^06, and seven mills are written ^007. 

Note. Sometimes 5 mills =^ a cent is expressed frac- 
tionally: thus, 425 (twelve cents and five mills) is ex- 
pressed 12|, (twelve and a half cents.) 

17 dollars and 8 mills are written, 17H)08 
4 dollars and 5 cents, ----- 4*05 
75 cents, --------- *75 

24 dollars, -24* 

9jcents, --------- *09 

4 mills, <004 

6 dollars 1 cent and 3 mills, - - - 6*013 

Write down 470 dollars 2 cents ; 342 dollars 40 cents 
and 2 mills ; 100 dollars, 1 cent and 4 mills ; 1 mill ; 2 
mills ; 3 mills ; 4 mills ; i cent, or 5 mills ; 1 cent and 1 mill ^ 
2 cents and 3 mills ; six cents and one mill ; sixty centS'and 
one mill ; four dollars and one cent ; three cents ; five cents , 
nine cents. 



^ 



REDUCTION OF FEDERAL MONEY. 

IF 27. How many mills in one cent ? in 2 cents ? 

in 3 cents ? in 4 cents ? in 6 cents ? in 9 

cents ? in 10 cents ? in 30 cents ? in 78 

cents ? in 100 cents, (= 1 dollar) ? in 2 dollars ? 

in 3 dollars? in 4 dollars ? in 484 cents ? 

in 563 cents ? in 1 cent and 2 mills ? — — in 4 

cents and 5 mills ? 

How many cents in 2 dollars ? in 4 dollars ? in 

8 dollars ? — in 3 dollars and 15 cents ? in 5 dol- 
lars and 20 cents ? in 4 dollars and 6 cents ? 

How many dollars in 400 cents ? in 600 cents ? 

in 380 cents ? in 40765 cents ? How many 

cents in 1000 mills ? How many dollars in 1000 mills ? 

in 3000 mills ? in 8000 mills ? in 4378 

joil/s/ in 846732 mills ? 

7]^is changing one kind of money ^ fijc. into onolliCT V^st^^bVlK- 
^^^ a/lerhiff the vulue^ is called IIei>\3CT10^ 
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As there are 10 mills in one cent, it is plain that cents are 
changed or reduced to mills by multiplying them by 10, that 
is, by merely annexing a cipher, (IT 12.) 100 cents make a 
dollar ; therefore dollars are changed to cents by annexing 2 
ciphers, and to mills by annexing 3 ciphers. Thus, 16 dollars 
= 1600 cents :p= 16000 mills. Again, to change mills back 
to dollars, we have only to cut off the three right hand 
figuresj (IF 21 ;) and to change cents to dollars, cut off the 
iwo right hand figures^ when dl the figures to the left will be 
dollars, and the figures to the right^ cents and mills. 

Reduce 34 dollars to cf nts. Am. 3400 cents. 

Reduce 240 doU&ni and 14 cents to cents. 

Ans^ 24014 cents. 

Aeduce $ 748<143 to mills. Ans. 748143 mills. 

Reduce 748143 mills to dollars. Am. $ 748443. 

Reduce 3467489 mills to dollars. . Am. 3467<489. 

Reduce 48742 cents to dollars. Asis. $ 487^42. 

Reduce 1234678 mills to dollars. 

Reduce 3469876 cents to dollars. 

Reduce $ 4867^467 to mills. 

Reduce 984 mills to dollars. Am. $ ^984 

Reduce- 7 mills to dollars. Ans. $Hi07 

Reduce $ ^014 to mills. 

Reduce 17846 cents to dollars. 

Reduce 984321 cents to mills. 

Reduce 9617J- cents to dollars. Ans. $9647^'. 

^ Reduce 2064| cents, 503 cents, 106 cents, 921 j- cents, 
500 cents, 726 j cents, to dollars. 
. Reduce 86753 mills, 96000 mills, 6042 mills, to dollars. 



ADDITION AND SUBTRACTION OF FEDERAL 

MONEY. 

IT M» Froni what has been said, it is plain, that we may 
readily reduce any sums in federal money to the same de- 
nomination, as to cents, or mills, and add or subtract them 
as simple numbers. Or, what is the same thing, we may 
tel down the tums^ taking care to ttrite dollars under dollars^ 
cents under cents^ and mills under mills^ in such order^ that the 
separating points of the several numbers skM JoU diiTecl\>) u'aA^ 
each oik^, atid add them up as siinple numbera^ v&a^a^ ^i^ 
f^poraHg m ike mmwii dfrtcihi toMler the other pow** 
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What 18 the amount of $48T«48, $132H)07» $4HI4, 
and $264*102? Ant. $887*792. 

OPERATION* OPERATION. 

487643 mills. or^ $487^43 

132007 mills* $ 132^007 

4040 mUls. $ 4^04 

264102 mills. $ 264402 

ilmotmf, 867792 milby = $ 887^792. $ 887^92 AmotmC 
EXAHPIiEB FOR PRACTIC£. 

1. Bought 1 barrel of flour for 6 dollars 75 cents, 10 
pounds of coffee for 2 dollars 30 cents, 7 pounds of sugar 
for 92 cents, 1 pound <^ raisins for 12j^ cents, and 2 oranges 
for 6 cents ; what was the whole amount ? Ans. $ 10*156. 

2. A man is indebted to A, $237'62; to B, $350 ; to C, 
$86U2^; toD, $9<62^; and to £, $0*834; what is the 
amount of his debts ? Ana. $ 684*204. 

3. A man has three notes specifyinff the following: 8um% 
viz. three hundred dollars, mtj dollars sixty eents^ and 
nine dollars eight cents ; what is the amount of the three 
notes? Am^ $859*68. 

4. What is the amount of $56*18, $7*37^ $280, 
$ 0*287, $ 17, and $ 90*413 ? 

5. Bought a pair of oxen for $ 76^50, a horse for $ 85, 
and a cow for $ 17^25 ; what was the whole amount ? 

6. Bought a gallon of molasses for 28 cents, a quarter of 
tea for 37^ cents, a pound of salt petre for 24 cents, 2 -rards 
of broadcloth for 11 dollars, 7 yards of flannel for 1 dollar 
62^ cents, a skein of silk for 6 cents, and a stick of twist for 
4 cents ; how much for the whole ? 



SUBTRACTION OF FEDERAL MONEY. 

7. A man gave 4 dollars 75 cents for a pair of boots, and 
2 dollars 12^ cents for a pair of shoes; how much did 4ie 
boots cost him more than the shoes ? 

OPERATION. OPERATICm. 

4750 mills. or, $4*75 

2125 mills. $ 2*125 

2625 miOB = $2^625 Am. i^^ Amu 
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8. A man bought a cow for eighteen dollars, and SiOUd her 
again for twenty-one dollars thirty-seven and a half cents ; 
Low much did he gain ? Ans. $ 3^375. 

9. A man bought a horse for 82 dollars, and sold him 
again for seventy-nine dollars seventy-five cents ; did he gain 
or lose ? and how much ? Ans. He lost $ 2'25. 

10. A merchant bought a piece of cloth for $ 176, which 
proving to have been damaged, he is willing to lose on it 
$ 16^50 ; what must he have ibr it ? Am* $ 159^50. 

11. A man sold a farm for $5400, which was $725^37^}- 
more than he gave for it; what did he give for the farm ? 

12. A man, having $ 500, lost 83 cents ; how much had 
tie left? 

13. A man's income is $1200 a year, and he spends 
$ 800^35 } how much does he lay up ? 

^14. Subtract half a cent from seven dollars. 

15. How much must you add to $ 16^82 to make $ 25 ? 

16. How much must you subtract from $ 250, to leave 
$ 8744 ? 

17. A man bought a barrel of flour for $6^25, 7 pounds 
of coffee for $ 1^41 ; he paid a ten dollar bill ; how much 
most he receive back in change ? 



MULTIPLICATION OP FEDERAL MONEY. 

IT 29. 1. What will 3 yards of cloth cost, at $4^62^ a 
yard ? . ^ 

OPERATION $ 4^625 are 4625 mills, which 

$ 4'625 multiplied by 3, the product is 

3 13875 mHls. 13875 mills may 

————^ now be reduced to dollars by 

$ 13'875, the answer. placing a point between the third 
and fourth figures, that is, between the hundreds and thou- 
sands, which is pointing off as many places for cents and 
mills, in the product, as there are places of cents and mills 
in the sum given to be multiplied. This is evident ; for, as 
1000 mills make 1 dollar, consequently the thousands in 
13875 mills must be so many dollars. 

2. At 16 cents a pound, what will 123 pounds of butter 
coat? 

P 



62 MULTIPLICATION OF ni>SBAL MOH^T. ITJltS. 

OPERATION. Astheprodurtof 

UZy the nmber of pounds. ^Y J^® numbeni 

16 cento, the price per pound. will be the sunei 

whichever of them 

738 > be made the multi- 

123 plier, therefore the 

made the multiplicand, and the price the multiplier. 

123 times 16 cents is 1968 cents, which, reduced to doUan, 
is $19'68. 

RULE. 

From the foregoing examples it appears, that the multi« 
plication of federal money does not differ from the multipli- 
cation of simple numbers. The product %oUl be the answer in 
the lovoest denomination contained in the given mm, which may 
then be reduced to dollars. 

£XAMPL£S FOR PRACTICE. 

3. What will 250 bushels of rye come to, at $ 0^88^ per 
bushel? Ana. $221'25. 

4. What is the value of 87 barrels of flour, at $ 6*37^ a 
barrel ? 

5. What will be the cost of a hogshead of molasses, con- 
taining 63 gallons, at 28J cents a gallon ? Am. $ 17^955. 

6. If a man spend 12j cents a day, what will that amount 
to in a year of 365 days ? what will it amount to in 5 
years ? Ans, It will amount to $ 2284 2 j- in 5 years. 

7. If it cost $ 36*75 to clothe a soldier 1 year, how much 
will it cost to clothe an army of 17800 men ? 

Ans. $654150. 

8. Multiply $ 367 by 46. 

9. Multiply $ 0*273 by 8600. 

10. What will be the cost of 4848 yards of calico, at 25 
cents, or one quarter of a dollar, per yard ? Ans, $ 1212. 

Note. As 25 cents is just ^ of a dollar, the operation in 
the above example may be contracted, or made shorter ; for, 
at one dollar per yard, the cost would be as many dollars as 
there are yards, that is, $ 4848 ; and at one quarter (^) of a 
dollar per yard, it is plain, the cost would be one quarter (J) 
as many dollars as there are yards, that is, ^^^^z: $ 2424. 



T 29. Hin/npucATios of federal money. 6S 

When one quantity is contained in another exactly 2, 3, 4, 
B^ &c. times, it is ealfed an aliquot or even part of that quanti- 
ty ; thus, 25 cents is an aliquot part of a doUcap, because 4 times 
25 cemts is just equal to 1 dollar ; and 6 pence is an aliquot 
part of a shilling, because 2 times six pence Just make 1 
shilling. The following table exhibits some of the aliquot 
parts of a dollar : 

TABLE. From the illustration of the last 

^J' 1 r ^ 11 example, it appears, that, when the 

50 =iofa doUar. p^ce per yardj poundy &c. is one of 
33i =iofa dollar. these aliquot parts of a dollar, the 
25 •= i of a doUar. cost may^be found, by dividing the 

20 zn^ofa dollar. given number of yardsy pounds^ &c. 

124= i of a doUar. ^ ^** number which it takes of 

isf -. 1^ «/ y. AAu^ " ^^ P^'ice to make 1 dollar. If the 
of- = tV 0/ a aouar, l^ • r, ^ix j. j«»ji-«, 

c 4 / ^ n pnce be 50 cents, we divide by 2 ; 

6 ^y^oJadoUaT. If 25 cts. by 4 ; if 12J cts. by 8, &c. 
Tliifl manner of calculating the cost of articles, by taking 
aliquot parts, is usually called Practice, 

11. What is the value of 14756 yards of cotton cloth, at 
1!^ cents, or |^ of a dollar, per yard ? 

J^ practice. By multiplication. 
8)14756 14756 
425 



A^. $1844^50 



73780 
29512 
14756 



$ 1844'500 Ans, as before. 

IS. What is the cost of 18745 pounds of tea, at $ '50, zn^ 
doiiarf per pound ? Ans, $ 9372^50 

13. What is the Value of 9366 bushels of potatoes, at 33^ 
cents, or i of a dollar, per bushel ? AAp = $ 3122 Ans. 

14. What is the value of 48240 pounds of cheese, at 
$ '06^, = 1^ of a dollar, per pound ? Ans. $ 3015. 

15. What cost 4870 oranges, at 5 cents, = ^^^ of a dollar, 
apiece? Ans. $243'50 

16. What is the value of 151020 bushels of apples, at 20 
cents, = •( of a dollar, per bushel ? Ans. $ 30204. 

17. What will 264 pounds of butter cost, at 12^ cents 
per pound ? At>»% %*ik^» 

18. What cost 3740 yards of clofti, %.l %V^^ ^^\^^^^ 



865 
5 
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4) $ 3740 = cost at $ I^ per jard. 
935 = cost at $ ^25 per yard. 

Ana. $ 4675 = cost at $ 1^25 per yard. 

19. What is the cost of 8460 hats, at $Vl2i api^e? 

^— at $ 1*50 apiece ? at $ 3*20 apiece ? a 

$ 4*06^ apiece ? 

Ans. $9517*50. $ 1269Q. $27072. $34368*75. 

IT 90. To find the value of articles sold by lib, 100,. or 1000. 

1. What is the value of 865 feet of timber, at $ 5 per 
hundred ? 

Were the price $5 
^PE^'^ON. p^r foot, it is plain, the 

value would be 865 x 
$5z=$4325; but the 
$ 4325 = valtte at $5 per foot, price is' $5 for 100 feet ; 

consequently, $ 432^ is 
100 times the true value of the timber ; and therefore, if we 
divide this number ($ 4dM) by 100, we shall obtain- the 
true value ; but to divide by 100 is but to cut off tlie two' 
right hand figures, or, in federal money, to remove the separa^ 
trix two figures to the left. Ans. $ 43*25. 

It is evident, that, were the price so much per thousand. 
the same remarks would apply, with the exception of cutting 
off three figures instead of two. Hence we derive the 
general Rule for finding the value of articles sold by the 100 
or 1000 : — ^Multiply the number by the price, and, if it be 
reckoned by the 100, cut off the two right hand figures, and 
the product will be the answer, in the same kind or denomi- 
nation as the price. If the article be reckoned by the 16^50, 
cut off the three right hand figure^. 

EXAMPIiES FOR PRACTICE. 

2. What is the value of 4250 feet of boards, at $ 14 x>er 
1000 ? Ans. 59 doHars and 50 cents. 

OPERATION. 
4250 

$ 14 In this example, because the price is at 

"TZirr so much per 1000 feet, we divide by 1000 

4250 ^^ ^"* off three figures. 



V 30, 31. DiYisioir or fkde&ai^ monst* 6d 

3. What will 3460 feet of timber come to^ at $ 4 per 
hundred ? 

4. What will 24650 bricks come to, at 5 dollars per 1000 ? 

5. What will 4750 feet of boards come to, at $ 12'25 per 
1000 ? Ans. 58'187. 

6. What will 38600 bricks cost, at $ 4<75 per 1000 ? 

7. What will 46590 feet of boards cost, at $ 10'625 per 
1000 ? 

8. What will 75 feet of timber cost, at $ 4 per 100 ? 

9. What is the value of 4000 bricks, at 3 dollars per 1000 ? 



DIVISION OF FEDERAL MONET. 
tr 81. 1 . If 3 yards of cloth coiSt $ 5^25, what is that a yard ? 
OPERATION. $5'25 is 525 cents, 

3)5*25 which divided by 3, the 

quotient is 175 cents, 

Answer J 17S cent»y = $ 1*75. which, reduced to dollars, 

is $ 1*75, the answer. 

2. Bought 4 bushels of com for $3; what was that a 
bushel ? 

4 is not contained in 3 ; we may, however, reduce tlie 
$ 3 to cents, by annexing two ciphers, thus : 

OPERATION. 300 cents divided by 4, the quotient 

.4)3^ ig Y5 cents, the price of eachjusii.of 

Am. *75 cmts. <^om. 

3. Bought 18 gallons of brandy, for $ 42*75 ; what did It 
cost a gallon ? 

OPERATION. 

18)42*75(2375 miOsy = $2*375, the answer. 
36 



67 $ 42*75 is. 4275 cents. After bringing 

54 down the last figure in the dividend, and 

— -- ' dividing, there is a remainder of 9 cents, 

^^^ which, by annexing a cipher, is reduced 

^^^ to mills, (90,) in which the divisor is cou- 

90 tained 5 times, which is 5 mills, and there 

90 is no remainder. Or, we might have re- 

duced $ 42*75 to mills, before dividing, ly 

annexing a cipher, 42750 m\Us.^ -w^vsJi 
divided by 18^ would have given ik^t same Tesvi\\..»7ant>\£i^^ 
wbjcli, reduced to doUaxSj is $ S'lHd^ 1i)ie «a^w<^t» 



N 
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4. Divide $ 69*387 by 8. . - 

OPERATION. 

8)59*387 

Quotient^ 7*423^, that is, 7 dollars, 42 cents, 3 mills, and | 
of another mill. The f is the remainder, after the last di- 
vision, writteii over the divisor, and expresses such fractional 
part of anotlier mill. For all purposes of busmess, it will be 
sufficiently exact to carry the quotient only to mills, as the 
parts of a mill are of so little value as to be disregarded. 
Sometimes the sign of addition (-|-) is annexed, to show that 
there is a remainder, thus, $ 7*423 -{-• 

RULE. 

From the foregoing examples, it appears, that division of 
federal money does not differ from division of isimple num- 
bers. The quotient ttnll be the answer in the lowest denommo' 
(ion in the given Man, which may then be reduced to dollars. 

Note. If the sum to be divided contain only dollars, or 
dollars and cents, it may be reduced to mills, by annexing 
ciphers before dividing ; or, ive may first divide, ahnexiug 
ciphers to the remainder, if there aball be any, till it shafi 
be reduced to mills, and the result will be the same. 

EXAMPIiES FOR PRACTICE. 

6. If I pay $ 468*75 for 750 pounds of wool, what is the 
value of 1 pound ? Ans. $ 0*625 ; or thus, $ 0*62^. 

6. If a piece of cloth, measuring 125 yards, cost $ 181*25, 
what is that a yard ? Ans. $ 1*45. 

7. If 536 quintals of fish cost $ 1913*52, how much is that 
a quintal? Ans. $3*57. 

8. Bought a farm, containing 84 acres, for $ 3213 ; what 
did it cost me per acre ? Ans. $ 38*25. 

9. At $ 954 for 3816 yards of flannel, what is that a yard ? 

Ans. $0*25. 

10. Bought 72 pounds of raisins for $ 8 ; what was that 
a pound ? -fy = how much ? 

Ans. $0*111^; or, $0*111+. 

11. Divide $ 12 into 200 equal parts ; how much is one 
of the parts ? ^ = how much ? Ans. $ 0*006. 

12. Divide $ 30 by 750. ^ = how much ? 
23. Divide $60 by 1200. -rMrr = how much ? 

I^. Divide $215 into 86 equal paxts-, ViOYf much wiD 
one o/ the parts bef -%V^ = how n»i€li> 
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15. Divide $ 176 equally amoDg 250 men ; how much 
will each man receive ? j^S = ^^^ much ? 



SUPPLEMENT TO FEDERAL MONEY. 

QUESTIONS. 

1. What is understood by simple numbers? 2. 
by compound numbers ? 3. by different ' denomina- 
tions? 4. What is federal money? 5. What are the de- 
nominations used in federal money ? 6. How are dollarb 
distinguished from cents ? 7. Wby are two places assigned 
for centSy while only one place is assigned for mills ? 8. 
To what does the relative value of mills, cents, and dollars 

corre^nd? 9, How are mills reduced to dollars? 10. 

— to cents? 11. "Why? 12. How are dollars reduced 

to cents? 13. to mills? 14. Why? 15. How is 

the addition of federal money performed? 16. 

subtraction?. 17. — multiplication? 18. ■ divi- 
sion ? 19. Of what name is the product in niultiplicatioit, 
and the qmiient in division ? 20. In case dollars only are 
jiten to be divided, what is to be done-?. 21. When is one 
number or quantity said to be- an aliquot part of another? 
22. What are some of the aliquot parts of a dollar? 23. 
When the price is an aliquot part of a dollar, how may the 
cost be found ? 24. What is this manner of operating 
called ? 25. How do you find the cost of articles, sold by 

the 100 or 1000? 

EXERCISES. 

1. Bought 23 firkins of butter, each containing 42 pounds, 
for 16 j' cents a pound; what would that be a firkin, and 
how much for the whole ? Ans, $ 159'39 for the whole 

2. A man killed a beef, which he sold as follows, viz. the 
hind quarters, weighing 129 pounds each, for 5 cents a 
pound ; the fore quarters, one weighing 123 pounds, and the 
other 125 pounds, for 4^ cents a pound ; the hide and tal- 
low, weighing 163 pounds, for 7 cents a pound ; to what 
did the whole amount ? Ans. $ 35^47. 

3. A farmer bought 25 pounds of clover seed at 11 cents 
a pound, 3 pecks of herds grass seed for $ 2^25, a barrel of 
flour for $6^50, 13 pounds of sugar at 12^ cents a pound; 
for which he paid 3 cheeses, each weighing 27 pounds, at 
8jk cents a pound, and 5 barrels, of cidoc ^l ^V^^ ^\^«rt^ 
The balance between the articleabouig\i!t «a<^^*i^ ^8^^> ^^^^ % 

> itfotf or tigamat the fanner \ 
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4. A man dies, leaving an estate of $ 71600 ; there are 
demands against the estate, amounting to $ 39876^74 ; the 
residue is to he divided between 7 sons; what ^vill each 
one receive ? 

5. How much coffee, at 25 cents a pound, may be had for 
100 bushels of rye, at 87 cents a bushel ? Ans. 348 pounds. 

6. At 12^ cents a pound, what must be paid for 3 boxes 
of sugar, each containing 126 pounds ? 

7. If 650 men receive $ 86^75 each, what will they all 
receive ? 

8. A merchant sold 275 pounds of iron, at 64- cents a 
pound, and took his pay in oats, at $ 0'50 a busnel ; how 
many bushels did he receive ? 

9. How many yards of cloth, at $ 4^66 a yard) must be 
given for 18 Ib^rreis of flour, at $ 9^32 a barrel ? 

10. What is the price of three pieces of cloth, the first 
containing 16 yards, at $ 3'75 a yard ; thejiecond^ 21 yards, 
at $ 4^50 a..yard ; and the third, 35 yards, at $ 5^12 j^ a yard ? 

IT 32- It is usual, when goods are sold, for the seller to 
deliver to the buyer, with ihe goods, a bill of the articles 
and their prices, -with the amount cast up. Such bills are 
sometiiQes called bills of parcels. 

Boston, Janimiy 6, 1827. 

Mr. Abd Atlas 

BovgJit ofBenj. Burdeit 

12t^ yards figured Satin, at j( 2^50 a yard, j( 31^25 

6*' sprigged Tabby, ... 1*25 10*00 

Received payment, $41 '25 

Benj. Burdbtt. 



Salem, June 4, 1827. 

Mr. James Paywell 

Bought of Simeon Thrifty 

3 lio^sheads new Rum, 118 gal. each, at $0*31 a gal. 

2 pipes French Brandy, 126 and 132 gal. .. 1*12^ 

1 hogshead brown Sugar, Of cwt. .. 10*34 .. cwt. 

3 casks of Rice, 2 cwt. 1 qr. 17 lb. each, .. *05 .. lb. 

5 bags Coffee, 75 lb. each, .. *23 

1 chest hyson Tea, 861b. .. *D2 .. .... 



Meceivea payment, %1^^\ 

For Simeon Tbnft.y, 
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Wilderness, Febroaiy 8^ 1827. 

Mr. Peter Carpenter 

(See IT 30.) _ Bought of Asa Falltree 

5682 feet Boards, at $ 6 per M. 

2000 8^34 

800 Thick Stuff; .. 12'64 

1500 ..... Lathing^ .. 4' 

650 Plank, .. 10* 

879 Timber, .. 2*60 C. 

236 2*75 



..... ••• 



Received payment, $ 101*849 

Asa Falltree. 

Note, M. stands for the Latin mi2/«, which signifies 1000, 
and C. for the Latin word centum^ which signifies 100 



WECDVCTZOSr. 

IT 33. We have seen, that, in the United States, xnoney 
is reckoned in dollars, cents, and mills. In England, it is 
reckoned in pounds, shillings, pence, and farthings, called 
denominations of money. Time is reckoned in years, months, 
weeks, days, hours, minutes, and seconds, called denomina- 
tions of time. Distance is reckoned in miles, rods, feet, and 
inches, called denominations of measure, &c. 

The relative value of these denominations is exhibited in 
tables, which the pupil must commit to memory. 



ENGLISH MONEY. 



The denominations are pounds, shillings, pence, and far*' 
thinffs. 

TABLE. 

4 farthings (qrs.) make 1 penny, marked d. 

12 pence - - - ^ 1 shilling, - - s. 

20 shillings - - - - 1 pound, - - £. 

Note* Farthings are often written as the fraction of a 
penny ; thus, 1 farthing it written ^ d., 2 farthk^^ ^^•%^ 
urthings, |d. 
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UCDUCTIOir* 



Vis. 



How many farthings in 1 
penny? — — in 2 pence? 

in 3 pence ? — in 6 

pence ? — in 8 pence ? 

in 9 pence ? — — in 12 pence ? 

■ in 1 shilling ? in 2 

shillings? 

How many pence in 2 shil- 
lings ? in 3 8. ? in 

4 s.? ■ in 6 8. ? in 

88.? inlOs.? in 2 



shillings and 2 pence ? 

in28. 3d.? in2s. 4d.? 

in2s.6d.? in3s.6d.? 



in 4 s. 3d.? 



How many shillings in 1 

pound? in 2j6.? 

in3jB.? in4iB.? 

in4J^.6s.? ^in6i&.8s.? 

in Z£. 10s.? in 

2£, )5 9*? 



How many pence in 4 iiDur- 

things ? in 8 farthings ? 

in 12 farthings ? in 



24 farthings ? in 32 far- 
things? in 36 farthings ^ 



in 48 qrs. ? How many 

shillings in 48 qrs. ? in 

96 qrs. ? 

How many shtllings in 24 



pence ? - 
in48d. ? 
in 96 d. ? 
in26d. ? 
in28d.? 
in 42 d. ? 



in 36 d. ? 
-in72d.?. 
inl20d.?- 
.m27d.?- 

- in 30 d. ? - 

- in 61 d. ? 



How many pounds in 20 shil- 
lings ? in 40 s. ? in 

60 s. ? in 80 s. ? in 

86 s. ? in 128 s. ? in 

70 8. ? in 55 8. ? 



It has already heen remarked, thrft the changing of one 
kind, or denomination, into another kind, or denomination, 
without altering their value, i* ^^alled Reduction. (IT 27.) 
Thus, when we change shillings into pounds, or pounds ikito 
shillings, we are said to reduce them. From the foregoing 
examples, it is evident, that, when we reduce a denomina- 
tion of greater value into a denomination of less value, the 
reduction is performed hy mtdtiplication ; and it is then call- 
ed Reduction Descending, But when we reduce a denomina- 
tion of less value into one of greater value, the reduction is 
performed hy dwiaUm ; it is then called Reduction Ascending. 
Thus, to reduce pounds to shillings, it is plain, we must 
multiply hy 20. And again, to reduce shillings to pounds, 
we must divide hy 20. It follows, therefore, that redaction 
descending and ascending rec^ocaUy prove each idher^ 



IT S3, S4. 



ESDUCtriON. 



n 



1. Inl7iS. 138. 62d. how 
many farthings ? 

OPERATION. 
£. s. d. qrs, 
17 13 6 3 
20 «. 



3539. m 17iS. 189. 
12cL 



4242 dL 
45r. 



2. In 16971 farthings, how 
many pounds ? 

OPERATION. 
Futhinfi i» a peonx. 4) 16971 3 frv. 

FtacainashiUiiic, 12)4242 6*- 



16971 qrs. the Ans, 

In the above example, be- 
cause 20 shillings make 1 
pound, therefore we multiply 
17 £. by 20, increasing the 
product by the addition of the 
given shillings, (13,^ which, 
it is evident, must always be 
done in like cases ; then, be- 
cause 12 pence make 1 shil- 
ling, we multiply the shillings 
(353) by 12, adding in the 
given pence, (6.) Lastly, 
because 4 fieurthings make 1 
penny, we imultiply the pence 
(4242) by 4, adding in the 
given farthings, (3.) We 
then find, that in 17 j&. 13 s. 
Bj^d., are contained 16971 
farthings. ^ 

IT 34. Tbe^« process in the 
fully examined, will be found 

To reduce high denomina- 
tions to lotoeTj — ^Multiply the 
highest denomination by that 
number which it takes of the 
next less to make 1 of this 
higher, (increasing the pro- 
duct by the nunu>er given, 
if Bny, of that lesM denomiBa- 



Bbilliiifiinapoand, 2|0)35|3 13«- 

17JB. 
Ana. I7i&. 18*. 6}d 

Farthings will be reduced 
to pence, if we divide them 
by 4, because eveiy 4 far- 
things make 1 penny. There- 
fore, 16971 farthings divided 
by 4, the quotient is 4242 
pence, and a remainder of 3, 
which is farthings, of the 
same name as the dividend. 
We then divide the pence 
(4242) by 12, reducing them 
to shillings ; and the shillings 
(353) by 20, reducing them 
to pounds. The last quotient, 
I7£.y with the several re* 
mainders, 13 s. 6 d. 3 qrs. con- 
stitute the answer. 

Note. In dividing 353 s. by 
20, we cat off the cipher, &c., 
as tau^t tr 22. 

foregoing examples, if care- 
to be as follows, viz. I 

To reduce low denominaiion$ 
to higher^ — ^Divide the lowest 
denomination given by that 
number which it takes of the 
same to make 1 of the next 
higher. Proceed in the a«.\SL^ 



M 



ucDUcnov. 
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tion.) Proceed in the same 
maDner with each succeeding 
denominatiJou, until you have 
brought It to the denomination 
required. 



brought it to the denomination 
required. 



EXAMPIJB8 FOR PRACTICE. 



3. ^.educe Z2£. 15 s. 8d. 
to farthings. 

5. In 29 guineas, at 28 s. 
each, how many farthings ? 
. T. Reduce $163/ at 6 s. 
each, to pence ? 

91 In 15 guineas, how 
many pounds ? 



. 4. Reduce 31472 farthmgs 
to' pounds. 

6. In 38976 farthings, how 
many guineas ? 

8. Reduce 11736 pence to 
dollars. 

10. Reduce 21J&. to guin- 
eas. 



Note. We cannot reduce . guineas directly to pounds, but ' 
we may reduee the guineas to shUHnffSy and then the shil 
lings to pounds. 



TROY WEIGHT. 

By Troy weight ate weighed gold,* silver, jewels, and aU 

liquors. The denominations are pounds, ounces, penny- 
tVeights, and grains. 

TABIiB. 

24 grains (grs.) make 1 pennyweight, marked pwt 

20 pennyweights - - 1 ounce, ----- oz. 

12 ounces - - - - i pound, ----- lb. 



11. Bought a silver tank- 
ard, weighing 3 lb. 5 oz., pay- 
ing at the rate of $ 1^08 an 
ounce ; what did it cos#? 

13. Reduce 2101b. 8oz. 
12 pwt to pennyweights. 

15. In 71b. lloz. 3 pwt. 



9 grs. of 
grains? 



silver, how many 



12. Paid $ 44^8 for a sil- 
ver tankard, at the rate of 
$ 1^08 an ounce; what did it 
weigh ? 

14. In 50672 pwt. how 
many pounds ? 

l6. Reduce 45681 grains 
to pounds. 



* The fineness of sold is tried by fire, and is reckoned in carats, by whic-n 

IS understood the 24tn part of anv quantity; if it lose nothings in tlie trial, it 

is said to be 24 carats nne ; if it lose 2 carats, it is then 22 carats fine, vihich 

Js thp atanAnrt] for gold. 

Silver which abides the fire without Wbs is «ud Vo be \a oances fine. TM 

aUadard for Biirer ooin is 11 oz. 2 pwU^ of &ea tt\:««t «sA\^ v^n»* ^ ^m^ 

peo melted together. 



T B4. tLmBfaanom. 7S 

APOTHECARIES' WEIGHT. 

Apothecaries' weight* is used by apothecaries and physi- 
cians, in compounding medicines. The denominations are 
pounds^ ounces, drams, scnqiles, and grains. 

•TABUB. 

20 grains, (g^s*) make 1 scruplei marked 9* 

3-scniples 1 dram, ... 5. 

8 drams * * 1 ounce, - - - S • 

12 ounces «-»*-! pound, - - - lb. 

17. In99>. 8S. IS. 29. | 18. Reduce 55799grs. to 
19 gpk, how many grains. | pounds. 



AVOIRDUPOIS WEIGHT.t 

By avoirdupois weight ani weighed all things of a coarse 
Mid drossy nature, as tea, sugar, bread, flour, taUow, hay, 
leather, medicmes, (m buying and sellmg,) and all kinds 
of metals, except gold and silver. The denominations are 
tons, hundreds, quarters, pounds, ounces, and drams. 

TABLE. 

16 drams, (drs.) make 1 ounce, - marked « oz. 

16 ounces - - . - - l pound,. ----- lb. 

28 pounds ----- 1 quarter, ----- qr. 

4 quarters ----- 1 hundred weight, - - cwt 

20 hundred weight - - 1 ton, ------ T. 

Note 1. In this kind of weight, Ae words gross and net 
are \ised. Gross is the weight oif die goods, together with 
tibie box, bale, bag, cask, &c., which contains mem. Net 
weight is the weight of the goods only, after deducting the 
wei^t of the box, bale, bag, or cask, &c., and all other al- 
lowancses. 

Note 2. A hundred weight, it will be perceived, is 1 12 lb. 
Merchants at the present time, in our principal sea-ports, 
buy and sell by the 100 pounds. 

* The pocmd and ounce apothecaries' weiEfat, and the pound andounee Troy . 
ara the mna, obIj d U fere nt ly divuled, and siwdwided. 



\ t l'^'^*^ Tnym, IS8 ot, afoirdnpois, and 116^. Ttwy ^^X^"^. v«^«^ 

a 
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TM. 



19. What will 5 cwt 3 qrs.: 
171l>. of sugar come to, at 
1^ cekits a pound. 

21. A merchant would put 
109 cwt qrs. 121b. of 
raisins into boxes, containing 
261b. each; how many boxes 
will it require ? 

23. In 12 tons, IS cwt. 
1 qr. 191b. 6 oz. 12 dr. how 
many drams ? 

25. In 28 lb. avoirdupois, 
how many pounds Troy ? 
\ 



20. How much sugar, at 
12J- cents a pound, may be 
bought for $ 82'625 ? 

22. In 470 boxes of raisins, 
containing 26 lb. each, how 
many cwt.? 



24. In 7323500 drams, how 
many tons ? 

26. In 34lb. oz. 6 pwt 
16 grs. Troy, how many 
poimds aToMtfqpois ? 



CLOTH iJIaSURE. 



Cloth meagre is used in selling cloths and other goods, 
sold by the yard, or ell. The denominations are ells, yards, 
quarters, and nails. 



TABIiS. 

4 nails, (na.) or 9 inches, make 1 quarter, marked 
4 quarters, or 36 inches, - 1 yard, - - • • 
3 quarters, ------ lell Flemish, - - 

6 quarters, ------ 1 ell English, - - 

6 quarters, - - - - - - 1 ell French, - - 



E.FI 
E.E. 
EiFr 



27. In 573 yds. 1 qr. 1 na. 
how many nails ? 

29. In 151 ells Eng. how 
many yards ? 

jVb/e. Consult IT 34, ex. 9. 



28. In 9173 nails, how mar> 
ny yards ? 

30. In 18df yards, how ma- 
ny ells English ? 



LONG MEASURE. 

Long measure is used in measuring distances, or Other 
things, where length is considered without regard to ftreodtt. 
The denominations are degrees, leag^es^ nules, furioDfi} 
^ds, yards^ feet, inches, and baxie^-coTOA* 



IT S4. 
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TABIiE. 

3 barley-corns, (bar.) make 1 inch, - marked 

12 inches, - - . . - i foot, 

3 feet, - 

5^ yards, or 16 j- feet, 

40 rods, or 220 yards, - - 

8 furlongs, or 320 rods, - 

3 miles, - - - - - 



1 yard, - - - - - 
1 rod, perch, or pole, • 
1 furlong, .... 



ft. 

yd. 

r.p. 

fur. 

M. 

L. 



1 mile, 

1 league, 

60 geographical, or 69^ > ^._^. 

statute nules, - - J * ^^S^^ 

OCA A^^^^m i* great circle, or circumfep- 

360 degrees, ence of the earth. 



- - deg. or 



31. How many barley-corns 
will reach round the globe, it 
being 360 degrees ? 

Note, To multiply by 2, is 
to take the multiplicand 2 
times ; to multiply by 1, is to 
take the multiplicand 1 time ; 
to multiply by j-, is to take the 
multiplicand half a time, that 
is, the half of it Therefore, 
to reduce 360 degrees to stat- 
ute miles, we multiply first by 
the whole number, 69, and to 
the product add half the multi- 
plicand. Thus : 

i)360 
69^ 

3240 
2160 

180 half of the multiplicand. 

25020 statute miles in 360 de- 
grees. 

33. How many inches from 
Boston to the city of Wash- 
ington, it being 482 miles ? 

35. How many times will a 
wheel, 16 feet and 6 inches 
in circumference, turn round 
in the distance from Boston to 



82. In 4756801600 barley- 
corns, how many degrees ? 

Note. The barley-corns be- 
ing divided by 3, and that 
quotient by 12, we have 
132105600 feet, which are to 
be reduced to rods. We can- 
not easily divide by 16j- on 
account of the fraction j- ; but 
16^ feet = 33 half feet^ in 1 
rod ; and 132105600 feet = 
264211200 half feet^ which, 
divided by 33, gives 8006400 
rods. 

Hence, when the divisor is 
encumbered with a fraction, 
i or J, &c., we may reduce 
the divisor to halves^ or fourths^ 
&c., and reduce the dividend 
to the same; then the quo- 
tient vdll be the true answer. 

34. In 30539520 inches, 
how many miles ? 

36. If a wheel, 16 feet 6 
inches in circumference, turn 
round 12800 times m %Qv\s?, 
from BoslOTL V.o ^i<m^'eaRA> 



Ptavidence, it being 40 miles ? 1 what ia t\ie 4\s\»sic^'^ 



7» 



ff » 



^*^ 



LAND OR SQUARE MEASURE. 



Square measiire is used in measuring land, and any other 
thing, where ktigtk and hreaiih are considered. The de- 
nominations are miles, acres, roods, perches, yards, feet and 
inches. 

IT 36, 3 feet in length make a yard in long measure; but it 
requires 3 feet in len^ and 3 feet in breadth to make a yard 
in square measure ; 3 feet in length and one foot wide make 
3 square feet ; 3 feet in length and 2 feet wide make 2 
times 3, that is, 6 square feet ; 3 feet in length and 3 feet 
wide mdce 8 times 3, that is, 9 square feet This will 
clearly appear from the annexed figure. 



It is plain, also, that a square foo^ 
that is, a square 12 inches in length 
and 12 inches in breadth, must con* 
tain 12 X 12 = 144 square inches* 



TABLE. 

144 aqoare inches= 12 X 12 ; that is, 

13 inches in length and 12 inches } make 1 square foot 
in breadth ------ 

9 8quarefeet=3X3; that is, 3 feet > 
• in length and 3 feet in breadth 5 
80^ square yards = 5^ X 5^ or 272^ ) 
square feet = 16^ X l^^ - > 
40 squarerods, .-.-.- 
4 roods, or 160 square rods, 

640 acres, ------ 



< 

t 








1" 

1 

1 













- 1 square yard. 

^ ( 1 square rod, 
* (perch or pole. 

- 1 rood. 

- 1 acre. 

- 1 square mile. 

Note. Ounter's chain, used in measuring land, is 4 rods 
in length. It consists of 100 links, each link being 7^^ 
inches in length ; 25 links make 1 rod, long measure, and 
625 square Hnks make 1 gquare rod. 



ir35,S6. 

37. In 17 acres 3 roods 12 
rods, how many square feet ? 

Note. In reducing rods to 
feet, the multiplier will be 
272^. To muluply by ^, is tc 
take a fourth part of tbe mul- 
tiplicand. The principle \i 
the same as shown ir 34, 
ex.31. 



99. Reduce 64 Bqaaie miles 
to sqatre feet ? 

41. There is a town 6 miles 
sqaare ; how many square 
miles in that town i how 



BSDCOnOH. 



rt 

36. In 776457 square feet, 
how many acres ? 

Note. Here we have 776457 
square feet to be divided by 
272^ Reduce tbe divisor^to 
fourths, that is, to the lowest 
denomination contained in it; 
then reduce the dividend to 
fourths, that is, to the same 
deoominatioQ, as shown IT 34, 
ex. 32. 

40. In 1,784,217,600 square 
feet, how many square miles ? 

42. Reduce 23040 acres to 
square mOes. 



SOLID OR CUBIC MEASURE, 

Solid or cubic measure is used in measuring things that 
have length, breadth, and thickneis; such as timber, wood, 
stone, bales of goods^ &c. The denominations are cords, 
tons, yards, feet, and inches. 

IT 3fi. It has been shown, that a square yard contains 
3X3 = 9 square feet, A cubic yard is 3 feet long, 3 feet 
wide, and 3 feet thick. Were it 3 feet long, 3 feet wide, 
and one foot thick, it would contain 9 cubic feet; if 2 feet 
thick, it would contain 2 X 9 =^ IS cubic feet; and, as it is 
3 feet thick, it does contain 3 X 9 = 27 cubic feet. This 
wilt clearly appear from the 
annexed figure. 

It b plain, also, that a cubic 
foot, that is, a solid, 13 inches 
in length, 12 inchesmbreadth, 
and 12 inches in thickness; 
will contain 12 X 12 X 12 = 
1726 solid or cubic incheB. 













1 :■■ 




'''-fH 


t 




^nlP 


ilsA 


ii 
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vas. 



1 solid yard. 
1 ton or load. 



TABIJ& 

1728 solid inches, = IS X 12 X 12, ^ 

that is, 12 inches in length, > make 1 solid foot* 

12 in hreadth, 12 in thickness, j 

27 solid feet, = 8X8X3 - - - - 

40 feet of round timher, or 50 feet > 

of hewn timber, - - - - j 

128 solid feet, z= 8 X 4 X 4, that S 

is, 8 feet in length, 4 feet in > - - 1 cord of Wood, 
width, and 4 feet in height, ) 

Note. What is called a cardfoot^ in measuring wood, is 
16 solid feet ; lliat is, 4 feet in length, 4 feet in width, and 
1 foot in height, and 8 such feet, that is, 8 card feei nuke 
1 cord. 



43. Reduce 9 tons of round 
timber to cubic inches. 

45. In 37 cord feet of wood, 
how many solid feet ? 

47. Reduce 64 cord feet of 
wood to cords. 

49. In 16 cords of wood, 
how many cord feet? how 
many solid feet? 



44. In 622080 cubic inches^ 
how many tons of round tim- 
ber? 

46. In 592 solid feet of 
wood, how many cord feet? 

48. In 8 cords of wood, how 
many cord feet ? 

50. 2048 solid feet of wood, 
how many cord feet? how 
many cords? 



WINE MEASURE. 

Wine measure is used in measuring all spirituous liquors, 
ale and beer excepted ; also vinegar and oil. The denomi- 
nations are tuns, pipes, hogsheads, barrels, gallons, quartS| 
pints, and gills. 

TABIiE. 

4 gills (gi.) - make - - 1 pint, marked pt 

2 pints -.---•. 1 quart, - - • qt. 

4 quarts --.-.. 1 gallon, - - - gaL 

31 J gallons -•----! barrel, - - - bar. 

63 gallons ------ 1 hogshead, - - hhd. 

2 hogsheads ----- i pipe, - - - P. 

2 pipes, or 4 hogsheads 1 tun, - - - - T. 

A^/e. A gallon, wine measuxe, cou\axsu^^^\c^\&%&fihfia. 
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51. Reduce 12 pipes of wine 
to pints. 

5d» In 9 P. 1 hbd. 22 gds. 
3 qts. how many gills ? 

55. In a ton of cider, how 
many gallons ? 



52. In 12096 pints of wine, 
how many pipes ? 

54. Reduce 39032 gills to 
pipes. 

56. Reduce 252 gallons to 
tuns. 



ALE OR BEER MEASURE. 

Ale or beer measure is used in measuring ale, beer, and 
miSk. The denominations are hogsheads, barrels, gallons, 
quarts, and pints. 

TABLE* 

2 pints (pts.) - make - 1 quart, - maiked qt 

4 quarts ----- i gallon, -•--.- gal. 

36 gallons . - - . i barrel, ----- bar. 

54 gallons •««--! hogshead, - - - - hhd. 

Note*. A gallon, beer measure, contains 282 cubic inches. 
57. Reduce 47 bar. 18 gal. 



of ale to pints. 

59. In 29 hhds. of beer, 
now many pints ? 



58. In 13680 pints of ale, 
how many barrels ? 

60. Reduce 12528 pints to 
hogsheads. 



DRY MEASURE. 



Dry measure is used in measuring all dry goods, such as 
grain, fruit, roots, salt, coal, &c. The denominations are 
chaldrons, bushels, pecks, quarts, and pints. 

TABIiE. 

2 pints (pts.) make - 1 quart, - marked - . qt 

8 quarts ----- 1 peck, - - - - - nk. 

4 pecks ----- 1 bushel, ----- bu. 

36 bushels ----- 1 chaldron, - - - - ch. 

Note, A gallon, dry measure, contains 268^ cubic inches. 
A Winchester bushel is 18^ inches ia di^iaelti^^\s^^^^ 
ieep^ bd4 eoDtams 2150% cubic iixcbea*- 



k 
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61. In 75bu8hebafwheat, 
how many pinto? 

63. Redace 42 chaldrons of 
coals to pecks. 



62. In 4800 pints, how ma- 
ny bushels ? 

64. In6048peckS|howmar 
ny chaldrons ? 



TIME. 

The denominations of time are years, mohths, weeks, 
days, hours, minutes, and seconds. 

60 seconds (s.) - make - 1 minute, marked m. 

60 minutes ------ l hour, - - - - h. 

24 hours -------1 day, - - - - d. 

7 days ------- i week, - - - - w. 

4 weeks ------ i month, - - - * mo 

13 months, 1 day and 6 hours, ) 1 common, or > . w. 

or 366 days and 6 hours, J Julian year, J ' J^* 

IT 37. The year is also divided into 12 calendar months, 
which, in the order of their saccession, are numbered as fol- 
lows, viz. 

January, 1st month, has 31 dajrS. 
February, 2d, - - - 28 
March, 3d, - - - 31 

]VjSv' " 6th* " * " 31 '^^'** Whenanyyear 

June, ! 6th; I I I 80 can be divided by 4 with- 

July, - 7th, . . .- 31 outaremainder,iti8call. 

August, 8th - - - 31 ??K "*'^^"Cr"'* 

September, 9th, 30 February has 29 days. 

October, 10th, - - . 31 
November, 11th, - - - 30 
December, 12th, - - - 31 

The number of days in each month may be easily fixed ift 
the mind by committing to memory the following lines : 

Thirty days hath September, 
April, June, and November, 
February twenty-eight alone ; 
Ail the rest have tl^itj-ou^. 
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The first seven ktters of the alphtbely^y B, C, D, E, F, Q, 
are used to maik the several days of the treek, and they are 
diqKMed in such « manaer, for every year, that tiie letter A 
shall stand for the 1st day of January, B for the 2d, &c. In 
pursuance oi this order, the letter which shall stand for Siair 
dayj in any year, is called the Dammical letter for that year. 
The Dominical letter heing known, the day of the week 
on which each month comes in may he readily calculated 
from the following couplet : 

At Dover Dwells George Brown, Esquire, 
Good Carlos Finch And David Fryer. 

These words correspond to the 12 months of the year, and 
ihefad letter in each word marks the day of the week on 
which each corresponding month comes in ; whence any other 
day may he easily found.- For example, let it he required 
to find on what day of the week the 4th day of July falls, m the 
year 1827, the Dominical letter for whien year is G. Good 
answers to July ; consequently, July comes in on a Sunday ; 
wherefore the 4di day of July falls on Wednesday. 

Note, There are two Dominical letters in leap years, 
ane^ for January and Fehruary, and amother for the rest of 
the year. 



65. Supposing your age to 
he 15y. 19 d. llh. 37m. 
45 s.| how many seconds old 
are you, allowing 365 days 6 
hours to the year ? 

67. How many minutes from 
the 1st day of January to the 
14th day of Augoit, indusiye- 

69. How muiy minutes from 
the commencement of the war 
between America and Eng- 
land, April 19th, 1776, to the 
settlement of a general peace, 
which took place Jan. 20ih, 
1783? 



66. Reduce 475047465 se- 
conds to' years. 



68. Reduce 325440 lainutes 
to days. 



70. In 4079160 m nutes, 
how many years ? 
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CIRCULAR MEASURE, OR MOTION. 

Circular measure is used in reckoning latitude and longi- 
tude ; also in computing the revolution of the earth and 
other planets round the sun. The denominations are circles, 
signs, degrees, minutes, and seconds. 

TABIiE. 

60 seconds (") - make - 1 minute, - marked - 9 

60 minutes ----- 1 degree, ----- o 

30 degrees ----- 1 sign, ------ s. 

12 signs, or 360 degrees, • 1 circle of the zodiac 

Note. Every circle, whether great or small, is divisible 
into 360 equal parts, called degrees. 

72. InlQ20300'',howman7 
degrees ? 



71. Reduce 9 s. 130 25' to 
seconds. 



The following are <lenam{fia/um9 of things not indaded in 
the Tables : — 

12 particular things - make - 1 dozen. 
12 dozen ------- -l gross. 

12 gross, or 144 dozen, - - - - i great gross. 

Also, 
20 particular things - make - 1 score. 

6 points make 1 line, ( used in measuring the length of 
12 lines - - 1 inch, \ the rods of clock pendulums. 

4 mches - - 1 hand, \ ""^^ ^^ measuring the height of 

' I horses. 

6 feet - - 1 fathom, used in measuring depths at sea. 

112 pounds - - make - - 1 quintal of fish. 

24 sheets of paper - make - 1 quire. 
20 quires -------1 ream. 



fsuvnjsNsisxn to rxsvotzon 

QUESTIONS. 

1. What is reduction? 2. Of how many varieties isie- 

^uction } 3. What is understood by different deiuminaiums^ 

MS ofmonejr, weighty measure, &c. ? 4. Hovi ^^ Vsiii^de* 



tr 37. suppiJbient ico reductioit. 8S 

nominations bronght into lower ? 5. How are low denomi- 
nations brought into higher ? 6. What are the denomina- 
tions of English money ? 7. What is the nse of Troy weight, 

and what are the denominations ? 8. avoirdupois 

weight? the denominations ? 9. What distinction do 

you make between gross and n€/ weight? 10. What dis- 
tinctions do you msJ^e between long, square, and cubic 
measure? 11. What are the denominations in long mea- 
sure ? 12. in square measure ? 13. — — in cubic mea- 
sure? 14. How do you niiiltiply by ^ ? 15. When the di- 
visor contains a fraction, how do you proceed ? 16. How is 
the superficial contents of a square figure found ? 17. How 
is the solid contents of any body found in cubic measure ? 

18. How many solid or cubic feet of wood make a cord ? 

19. What is understood by a cord foot? 20. How many 
such feet make a cord ? 21. What are the denominations 

of dry measure ? 22. of wine measure ? 23. ■ of 

time ? 24. -' of circular measure ? 25. For what is cir- 
cular measure used ? 26. How many rods in length id Gun- 
ter's chain ? of how many links does it consist ? now many 
links make a rod ? 27. How many rods in a mile ? 28. How 
many square rods in an acre ? 29. How many pounds make 
1 cwt? 

CXJSRCISES. 

1. In 46 jS . 4 8., how many dollars ? Am. '$ 154. 

2. In 36 guineas, how many crowns, at 6 s. 7d. each ? 

Ans. 153 crowns, and 9 d. 

3. How many rings, each weighing 5 pwt. 7 grs., may be 
made of 3 lb. 5 oz. 16 pwt 2 grs. of gold? Am. 158. 

4. Suppose West Bpston bridge to be 212 rods in length, 
how many times will a chaise wheel, 18 feet 6 inches in 
circumference, turn round in passing over it ? 

Ans. 1892V^ times. 

5. In 470 boxes of^gar, each 26 lb., how many cwt. ? 

6. In 10 lb. of silver, how many spoons, each weighing 
5 oz, 10 pwt ? 

7. How many shingles, each covering a space 4 inches 
one war and 6 inches the other, would it tsJce to cover 1 
square foot ? How many to cover a roof 40 feet long, and 
24 feet wide ? (See IT 25. ) Am. h the last, 5760 shingles. 

8. How many cords of wood i^ a pile 2& feeX.V«i%^ ^^^^^^» 
wide/ aad 6 feet bigh ? Am. 4 ootte« wi^"^ ^tQt\^«^^* 
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9. There is a room 18 feet in length, 16 feet in width, 
and 8 feet in height; how many rolls of paper, 2 feet wide,' 
and containing 1 1 yards in each roll, will it take to coyer the^^ 
walls? Ams. ^a^ 

10. How many cord feet in a load of wood 6j> feet long, 

2 feet wide, and 6 feet high ? Ans. 4^ cord feet 

11. If a ship sail 7 miles an hour, how far will she aail, 
at that rate, in 3 w. 4 d. 16 h. ? 

12. A merchant sold 12 hhds. of hrandy, at $ 2^5 a gal- 
lon ; how much did each hogshead come to, and to how 
much did the whole amount ? 

13. How much doth, at Ts. a yard, may he bougiht for 
29iS. Is.? 

14. A goldsmith sold a tankard for 10£. 8 s. at the rate 
of 5 s. 4 d. per ounce ; how much did it weigh ? 

16. An ingot of gold weighs 2 lb. 8 oz. 16 pwt ; how 
much is it worth at 3 d. per pwt ? 

16. At $ 048 a pound, what will 1 T. 2 cwt 3 qrs. 16 lb 
ol lead come to ? 

17: Reduce 14445 ells Flemish to ells English. 

18. There is a house, the roof of which is 444 feet in 
length, and 20 feet in width, on each of the two sides ; if 

3 shingles in width cover one foot in length, how many 
shingles will it take to lay one course on this ^of ? if 3 
courses make one foot, how many courses will there be on 
one side of the roof? how many shingles wiH it take to 
cover one side ? to cover both sides ? 

Ans. 16020 shingles. 

19. How many steps, of 30 inches each, must a man take 
in travelling 54^ miles ? 

20. How many seconds of time would a person redeem 
in 40 years, by rising each morning ^ hour earlier than he 
now does ? 

21. If a man lay up 4 shillings each day, Sundays ex- 
cepted, how many dollars would Se lay up in 45 yeaiv? 

22. If 9 candles are made from 1 pound of tallow, how 
many dozen can be made from 24 pounds and 10 ounces ? 

23. If one pound of wool make 60 knots of yam, how 
many skeins, of ten knots each, may be spun from 4 pounds 
6 ounces of wool E 
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JLSDXTXOir 

OF COMPOUND NUMBERS- 
IT 38. 1. A boy bought a knife for 9 pence, and a comb 
for 3 pence ; how mudi did he give for both ? Ans. 1 shilling. 

2. A boy gaye'2 s. 6 d. for a slate, and4 s. 6 d. for abook; 
Iiow mnch did he give for bolh ? 

3. Boi^ht one book for 1 s. 6 d., another ibr 2 s. 8A.^m^ 
other for 7 d. ; how much did Hiey all cost ? An$. 4 s. 4 d. 

4. How many gaUons are 2 qts. -|- 3 qts. -|- ^ 4^ ^ 

5. How many gallons aie 3 qts. 4~ ^ ^- + ^ qt -j- 3 
qts. + 2 qts. ? 

6. How many shillings are2d. -f-3 d. -|-54 -f-^d.-}- Vd. ? 

7. How many pence are 1 qr« 4" ^ m^ H~ ^ 4^^ *h ^ V^ 
-f- 1 qr. ? 

8. How many pounds are 4 s. -{- 10 s. -{~ 15 s. -|~ ^ s- ^ 

9. How many minutes are 30 sec. -{~ ^^ sec. -|- 20«ec. ? 

10. How m^ny hours are 40 min. -|- 25 min. -f- 6 min. ? 

11. How many days are 4 h. -|~ ^ ^* + 10 h. -f- ^0 h. ? 

12. How tdany yards in length are 1 f. -|- ^ f* + 1 f* •' 

13. How many feet are 4 in."+ 8 in. 4~ 10 in. -f- 2 io. 
+ lin.? 

14. How much is the amount of 1 yd. 2 ft. 6 in. -{~ ^ J^s* 
1ft. 8 in.? 

15. What is the amount of 2 s. 6 d. -f-4 s. 8 d. -|-7s. 8d. ? 

16. A man has two^Jbottles, which lie wishes to fill with 
wine ; one will contaii^ 2 gal. 3 qts. 1 pt.. and the other 3 
qts. ; how much wine can he put m them r 

17. A man bought a horse for 15iS. 14 s. 6d., a pair of 
oxen for 20iS . 2 s. 8 d., and a cow for 5£ . 6 s. 4 d. ; what 
did he pay for all ? 

When the numbers are large, it will be most convenient 
to write them down, placing those of the same kind, or de- 
nomination, directly under each, other, and, beginning with 
thofe of Ae least ^ue, to add up each kind separately. 

OPERATION. In this example, adding up the 

^' /* a' columnof pence, we find the amount 

^^ ft to be 18 pence, which being == 1 s. 

^^ ^ ® 6 d., it is plain, that we msff write 

^ ^ ^ down the 6 d. under the cohmm of 

iliii. 41 3 6 pence, and reserve the la%tft\ife^&AB- 

ed in witYi t\ke irfh«r ioSXm^^ 

H 
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Next, adding up the coluittii ef ibillings, together with 
the 1 s. which we reserved, we find the amount to be 23 s. 
r= 1 iS . 3 s. Setting the 3 s. under its oum column, we add 
the 1 iS . with the other pounds, and, finding the amoi^Uio be 
41 jS ., we write it down, and the work is done. 

Ans. 41i). 38. 6d. 

Note, It will be recollected, that, to reduce a lower into 
a higher denomination, we divide by the number which it 
takes of the lower to make one of the higher denomination. 
In addkion, this is usually called carrying for that number : 
thus, between pence and shillings, we earry for 12, and be* 
tween shillings and pounds, for 20, &c. 

The above process may be given in the form of a general 
Rule for the AddiHon of Compound Numbers : 

I. Write the numbers to be added so th^t those of the 
same denomination may stand directly under each other. 

II. Add together the numbers in the column of the lowest 
denomination, and carry for that number which it takes of 
the same to make one of the -next higher ^nomination 
Proceed in this manner with all the denominations, till yoa 
come to the last, whose amount is vnritten as in simple num« 
bers. ^ 

Proof, The same as in addition of simple nuixAers. 

EltAMPIiSS FOR PRACTICE. 



£. s. d, qr, 
46 11 3 2 
16 7 4 
638 19 7 1 


£. 9, & 

72 9 6J 
18 10| 
86 16 5| 


£. 
183 

8 


s, 
19 
17 
15 


d. 

4 
10 

4 


Ih. oz, pwt, gr, 
36 7 10 11 
42 6 9 13 
81 7 16 15 


Trot Wkight. 

0X. pwt, gr. 
6 14 9 
8 6 16 
3 11 10 


oz, 
3 


ptot, 

13 
7 


gr. 
18 
16 

4 



Bought a silver tankard, weighing 2 lb. 3 oz., a silver 
cup, weighing 3oz. 10 pwt., and a silver thimble, weighing 
^pivt 13grs. ; what was the weight oi lih^ ^\ko\^\ 
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Amsiaaauvoia Weight. 

T. ctbL qr, lb. hz. dr, , act, jr. lb. »z. dr 

14 11 1 16 5 10 16 "S 18 6 14 

25 ' 2 11 9 15 2 16 8 12 

7 18 25 II 9 22 11 10 



A man bought 5 loads of hay, weighing as follows, viz. 
23 cwt. ( = 1 T. 3 cwt.) 2 qrs. 171b. ; 21 cwt 1 qr. 16 lb. ; 
'19cwt. qr. 24 lb.; 24 cwt 3 qrs. ; 11 cwt Oqr. llb.j 
Ixow many tons in the whole ? 



Cloth Measure. 



yds. qr. na. 

36 1 2 

41 2 3 

65 3 1 



E.FI. 


qr. 


na. 


E.En. 


qr. 


9111. 


41m 


1 


2 


75 


4 


2 


18 


2 


3 


31 


1 





57 





1 


28 


3 


1 



There are four pieces of cloth, which measure as follows, 
viz. 36 yds. 2 qrs. 1 na. ; 18 yds. 1 qr. 2 na. ; 46 yds. 3 qrs. 
3 na. ; 12 yds. qr. 2 na. ; how diany yards in the whole ? 

Long Measure. 

Deg. mi. fur. r. ft. in. lor. Mi. fur.poU 

59 46 6 29 15 10 2 3 if 

216 39 1 36 14 6 1 « ^ «, 

678 53 7 24 9 8 1 8 6 27 



Land or Square Measure. 

Pot ft. in. A. rood. pei. ft. in. 

36 179 137 56 3 37 245 228 

19 248 119 29 1 28 93 25 

12 96 75 416 2 31 128 119 
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There are 3 fidds, whieh measiupe as follows, viz. 17 A. 
3r. 16 p.; 28 A. 5 r. 18 p.; 11 A. Or. 2d p.; how much 
land in the three fields ? 

Solid or Cubic MsAsmu. 

TotL ft, in, yds. ft, m. cords, ft, 

29 3e 1229 76 22 1412 37 119 

12 19 64 9 26 19ft 9 110 

8 11 917 3 19 1091 48 127 



Wurs Measube. 



Hkd, gal, fts, pts, Ttm, lUtd. gal, qts, 

61 53 1 1 37 2 37 2 

27 39 3 19 1 59 1 

9 13 1 28 2 



A merchant bought two casks of brandy, containing as 
follows, viz. 70 gal. 3 qts. ; 67 gal. 1 qt ; bow many iKigs^ 
heads, of 63 gaL each, in the whole ? 

Dbt Measure. 

Bus. p, ft, ft, ^ Ck, hus, p. fft. 

36261 48278S- 

19 3 7 « 29 1 7 



Time. 

Y, me. w, d, h, m, #, Y. m, w, d, 

57 11 3 6 23 55 11 40 8 1 5 

84 9 2 16 42 18 16 7 4 

32 6 6 5 18 5 27 5 2 
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SUBTRACTZOir 

OF COMPOUND NUMBERS. 

IT 39. 1. A boy bou^t a knife far 9 cents, and sold jUL 
for 17 cents ; how much did he gain by the bargain ? 

2. A boy bought a slate for 2 s. 6 d., and a book for 3 s. 6 d. ; 
how much more wa» the cost of the book than of the slate ? ^ 

3. A boy ow«d Jiis playmate 2 s.; he paid him 1 s. 6 d# ; 
how much did he then owe him ? 

4. Bought two books ; the price of one was 4 s. 6 d., the 
price of the other 3 s. 9 d. ; what was the dM*erence of their 
coBto? , '' ■ 

5. A boy lent 5 s. 3 d. ; he received in payment 2 s. 6 d. ; 
how much was then due ? 

6. A man has a bottle of wine eontaining 2 gallons and 3 
quarts ; after turning out 3 quarts, how much remained ? 

7. How much is 4 gal* less 3 gal. ? 4 gal. — (less) 2 qts.^ ? 
4 gal. — 1 qt. ? 4 gal. — 1 gal. 1 qt. ? 4 gal. — 1 gal. 2 qts. ? 
4 gal. — 1 gal. 3 qts. ? 4 g^. — 2 gal. 3 qts. ? 4 gal. 1 qt. 
— 1 gal. 3 qts. ? 

8. How much is 1 ft. -^ (less) 6 in. ? 1 ft. — 8 m. ? 6 ft. 
3in. — lft.6in. ? tft. 8 in. -^ 4 ft- 2 in. ? 7ft Sin. — 6ft. 
10 in. ? 

9. What is the difference between 4iS . 6 s. and 1 iS . 8 s. ? 

10. How much is 3iS. — (less) Is.? 3iS. — 2 s. ? 3£. 
.— 3s.? 3iB. — 16s.? 3iB.4s. — 2iS.6s.? 10JB.4s.— 
5iS.8.s? 

11. A man bought a horse for 30 iS. 4 8. 8d., and a cow 
for 6^ . 14 8. 6 d. ; what is the difference of their costs ? 

OPERATION. As the two numbers are large, 

-%£- J oA *! i it will be convenient to write 

ST*^ 30 4 8 ^^^ ^ ^^ 1^33 under tha 

Subtrafiend, 5 14 6 greater, pence under pence, shi^ 

Ans, 24 10 2 lings under shillings, &c. We 

may now take 6 d. from 8d., and 
there will remain 2 d. Proceeding to the shillings, we can- 
not take 14 s. from 4 s., but we may borrow, as in simple num-. 
hers, 1 from the pounds, = 20 s., which joined to the 4 s. 
makes 24 s., from which taking 148. leaves 10 s., which we 
set do%vn. We must now carry 1 to the 5iS ., making 6£ ., 
which taken from 30 iB . leaves 24£ ., aad iVi^ ^wVS& ^w^^* 

Mf/A The moat convenient way m\>oTWiV'ivtt^|>\%>^ ^^*" 
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traa die subtrahend from the figwe IxNCVOwed, and add the 
difference to the minuend. Thus, in the above example, 14 
from 20 leaves 6, and 4 is 10. 

The process in the foregoing example may be presented 
in the form of a Rule/ot the Subiractkm of Ckmipamd Numr 
ben* 

I. Write down the smns or tpiantitieSy the less nnder Ae 
greater, placing those number^ which are of the same de- 
nomination dirediy under each other. 

II. Beginning with the least deaoouBation, take sacces- 
sively the lower number in each dencHnination from the up- 
per, and write the remainder underneath, as m subtraction 
t>f sifiaple numbers. 

III. If the* lower number of any 4ienoiimiation he greater 
than the npper, borrow as many units* as make one of the 
next htghet denomination, subtract the lower number there- 
from, and to the Kmainder add the upper number, remem- 
bering always to add 1 to the next higher denomination G^r 
that which you borrowed. 

Proof. Add the remsunder and the subtrahend together^ 
as in subtraction of simple numbecs ; if the work be right, 
die amount will be equal to the minuend. 

HXAMPUQS FOR PRACTICE. 

1 . A merchant sold goods to the amount of 136 iS . 7 s. 6j> d., 
and received in payment 50iS. 10s. 4fi^ how much re- 
mained due? Am, Sb£, 17 b. If d. 

^. A man bought a farm for i256iS. 10 s., and, in seHing 
it, lost 87iS . 10 IS. 6 d. ; how much did he sell it for ? 

Am. 1168iS. 19 s. 6 d. 

3. A man bought a horse for 27iS . and a pair of oxen for 
19iS . 12 s. ^ d. ; how much was the horse valued more than 
the oxen ? 

4., A merchant drew from a hogshead of molasses, at one 
time, 13 gal. 3t|ts. ; at another time, 5 gal. 2 qts. 1 pt ; 
what quantity was there left ? Ans, 43 gal. 2 qts. 1 pt 

5. A pipe of brandy, contuning 118 gal. sprang a leak, 
when it was found only 97 gal. 3 qts. 1 pt. remained in the 
cask ; how much was the leakage ? 

6. There was a silver tankard which weighed 3 lb. 4 oz. ; 
the lid alone weighed 5oz. 7pwt 13grs. ; how much did 

tbe tankard weigh vriithoat the \\d ! 
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7. Fr<MQ 15 lb. 2 oz. 5 pwt ttke 9 oz. 8 pwt. 10 grs. 

8. Bought a hogshead of sugar, weighing 9 cwt 2 qrs. 
17 lb. ; sold at three several times as follows, viz. 2 cwt 1 qr« 
lllb. 5oz.; 2qrs. 18lb« lOoz.; 251b.6oz.; whatwasthe 
iveight of sugar which remained unsold ? 

Am, 6 cwt. 1 qr. 171b. 11 oz. 

9. Bought a piece of black broadcloth, containing 36 yds. 
2 qrs. ; two pieces of blue, one containing 10 yds. 3 qrs. 
2 na., the other, 18 yds. 3 qrs. 3 na. ; how much more was 
there of the black than of the blue ? 

10. From 28 miles, 5 jfur. 16 r. take 15 m. 6 fiir. 26 r. 12 ft. 

11. A farmer has two mowing fields; one containing 13 
acres 6 roods ; the other, 14 acres 3 roods : he has two 
pastures also; one containing 26 A. 2 r. 27 p.; the other, 
45 A. 5 r. 83 p. : how much more has he of pasture than of 
mowing ? 

12. From 64 A. 2 r. 11 p. 99 ft. take 26 A. 5 r. 34 p. 132 fl. 
13w From a prile of wood, containing 21 cords, was sold, at 

one time, 8 cords 76 cubic feet ; at another time, 5 cords 7 
cord feet ; what was the quantity of wood left ? 

14. How many days, hours and minutes of any year will 
be future time on the 4th day of July, 2Q minutes past 3 
o'clock, P. M. ? Am, 180 days, 8 hours, 40 minutes. 

15. On the same day, hour and minute of July, given in 
the above exwnple, what will be the difference between the 
past and future time of that month ? 

16. A note, healing date Dec. 28th, 1826, was paid Jan. 
2d, 1827 ; how long was it at interest ? 

The distance of time from one date to that of another may 
be found by subtracting the first date from the last, observing 
to number the months according to their order. (1137.) 

OPERATION. " 

J. 1^ C 1827. Istm. 2d day. Note, In casting in- 

1 1826. 12 28 terest, each month is 

Ans. ~6 4"di^ reckoned 30 days. 

17. A note, bearing date Oct 20tfa, 1823, was paid April 
25th, 1825 ; how long was the note at interest ? 

18. What is the difference of time from Sept 29, 1816, to 
April 2d, 1819 ? Ans. 2y. 6 m. 3d 

19. London is 51'' 32^, and Boston 42"* 23' N. latitude, 
what is the difference of latitude betwe^u ^^ V«^ ^^^^^ 
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20. Boston \s7V 3', and the city of Washinglrn is TT 
43' W. longitude; what is the difference of longitude be- 
tween the two places ? -4««. 6® 40', 

21. The island of Cuba lies between 74® and 85** W, lon- 
gitude ; how many degrees in longitude does it extend ? 

IT 40. 1. When it is 12 o'clock at the most easterly ex- 
tremity of the island of Cuba, what will be the hour at the 
moi^t westerly extremity, the difference in longitude be- 
ingir? 

Note. The circumference of the earth being 360°, and 
Che earth performing one entire revolution in 24 hours, it 
follows, that the motion of the earth, on its surface, from 
west to east, is 

15° of motion in 1 hour of time; consequently, 
1° of motion in 4 minutes of time, and 
1' of motion in 4 seconds of time. 

From these premises it follows, that, when there is a diP* 
ference in longitude between two places, there will be a 
correspondiiig difference in the hour, or time of the day. 
The difference in longitude being 15°, the difference in time 
will be 1 hour, the place ecLsiedy having the time of the da? 
1 hour earlier than the place weaUrlyj which must b^ pa^ 
ticularly regarded. 

If the difference in longitiide be 1°, the difference in time 
will be 4 minutes, &c. 

Hence, — If the difference in longitude, in degrees and 
minutes, between two plaees, be multiplied by 4, the pro- 
duct will be the difference in time, in minutes and seconds, 
which may be reduced to hours. 

We are now prepared to answer the above question* 

11° Hence, when it is 12 o'clock at the 

4 most easterly extremity of the island, 

— . it will be 16 minutes past 1 1 o'clock 

44 mmuies. ^^ ^Yie most western extremity. 

2. Boston being 6° 40' E. longitude from the city of 
Washington, when, it is 3 o'clock at the city of Washington! 
what is tlie hour at Boston ? 

Ans. 26 minutes 40 seconds past 3 o'clock. 

3. Massachusetts being about 72°, and the Sandwich 
Islands about 155° W. longitude, when it is 28 minutes past 

d o'clock, A, M. at the Sandwich. Islands^ what will be the 
bouriu Jlfassacbusetts ? Asns. VI c3;^^«)K^^'&»Qi&». 
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MVftTiPuoATioir u vnmaoH 

OF COMPOUND NUMBERS. 

IT 41. 1. A mm bought % jards of cloth, at 1 8. 6 d. per 
yard; what was the cost ? 

2. If 2 yards of cloth cost 3 shiHings, what is that per 
yard? 

3. A man has three pieces of cloth, each measuring 10 
yds. 3 qrs. ; how many yards in the whole ? 

4. If 3 equal pieces of cloth contain 32 yds. 1 qr., how 
much does each piece contain ? 

5. A man has iye bottles, each containing 2 gal. 1 qt 1 pt. ; 
how much wine do they all contain ? 

6. A man has 11 gal. 3qt8. Ipt of wine, which he would 
divide equally into five bottles ; how much must he put into 
each bottle ? 

7. How many i^llings are 3 times ^d.? 3 x 9 d. ' 

3X lOd.? 4X7d.? 7X6d.? 10 X 

rd.? 2 X 3qrs.? 6 X^qre.? 

8. How mudh is one third of ^ sniltings ? ^ of 2 s. 

3d.? -1 — ^of28. *d.? Jof 2s. 4d.? iof3s. 



6d.? ^of I/. 6d.? Jof IJd.? Jof2id.? 

10. If 6 yards of cloth cost 
7£ . 14 s. 4i d., what is the 



9. At l£. 5 8. 8|d. per 
yard, what will 6 jrards of 
cloth cost? 



price per yard ? 

Here, as the numbers are large, it will be most convenient 
to write them down before multiplying and dividing. 

OPERATION. I OPERATION. 



£. 9. d. qr. \ ^' '• ^- 9*** 



15 8 3 price of I yard. 
6 number of y cards. 



6)7 14 4 2 cost of e yards. 



1 5 8 3 price of 1 yard. 

Proceeding after the man- 
ner of ^ort division, 6 is con- 
tained in 7£ • 1 time, and l£» 
over ; we write down the 
quotient, and reduce the re- 
mainder (l£*) to shillings, 



Ans. 7 14 4 2 cost of 6 yards. 

6 times 3 qrs. are 18 qrs. = 
4 d. and 2 qrs. over ; we set 
down the 2 qrs. ; then, 6 times 
8 d* are 48 d., and 4 to carry 
makes 52 d. = 4 s. and 4 d. 

over, whieh we write down; I (20 s.^) wliicb^m\S\\k^^8^^ 
agaiii^ 6 times 58. are 80 8.\8hinmg|i^ ^\4k«.<^ m^^^^^-N 
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and 4 to carry makes 34 s. = 
1 £ . and 14 8. Qver ; .6 times 
liS. are 6£,j and 1 to carry 
makes 7 JS ., which we write 
down ; HAd it is plain, that the 
united products arising from 
the several denominations is 
the real product arising from 
the whole compound number. 



11. Multiply 3iS. 4 s. 6 d. 
iy7. 

13. What will b.e the cost 
of 5 pairs of sb^es at 10 s. 6 d. 
a pair ? 

15. In 5 barrels of wheat, 
each containing 2 bu. 3 pks. 
6 qts., how many bushels ?- 

17. How many yards of 
cloth will be required for 9 
coats, allowing 4 yds. 1 qr. 
3 na. to each ? 

19. In 7 bottles of wine. 



gills, how many g^ons ? 

21. What wijl be the 
weight of 8 silver cups, each 
weighing 5 oz. 12 pwt 17 

23. How much sugar in 12 
hogsheads, each containing 
9cwt 3qrs. 21 lb. ? 

25. In 15 loads of hay, each 
weighing 1 T. 3 cwt 2 qrs., 
how many tons ? 



6in 34 s. goes 5 times, and4 s 
over; 4 8. nediiced to peaee 
= 48 d., which, "with the 
given pence, (4 d.,) make 52 
d. ; 6 in 52 d. goes 8 times, and 
4 d. o^r ; 4 d. = 16 qrs., 
which^ with the given qrs. 
(2) z= 18 qrs. ; 6 in 18 qrs. goes 
3 times ; and it is plain, that 
the united quotients arising 
from the several denomina- 
tions, is the real quotient aris- 
ing from the whole compound 
number. 

12. Divide 22iS. lis. 6d« 
by 7. 

14. At2iS. 12 s. 6d. for 5 
pairs of shoes, what is that a 
pair? 

«.16. If 14 bu. 2 pks. 6 qts. 
of wheat be equally divided 
into 5 barrels, how many 
bushels will each contain ? 

18. If 9 coats contain 39 
yds. 3 qrs. '3 na., what does 1 
coat contain ? 

20. If 5gal. 1 gill'of wine 



each containing 2 qts. 1 pt 3 l)e divided equally into 7 bot- 



tles, how much will each con" 
tain ? 

22. If 8 silver cups weigh 
3 lb. 9 oz. 1 pwt 16 grs., what 
is the weight of each ? 

24. If 119 cwt 1 qr. of su* 
gar be divided into 12 hogs* 
heads, how much will each 
hogshead contain ? 

26. If 15 teams be loaded 
vrithl7T. 12 cwt 2 qrs. of 
hay, how much is that to each 
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When the •muUiplier^ or divisor j exceeds 12y the operations 
of multipljing and dividing are not so easy, unless they be 
composite Bumbers ; in that case, we may make use of the 
component partSy or fdctofSj as was done in simple numbers. 

I^hus 15, in the example 15 being a composite num- 
above, is a composite number ber, and ^ and 5 its compo- 
produced by the multiplica- nent parts, or factors, we may 
tion of 3 and 6, (3 X 5= divide 17 T. 12cwt. 2qrs. by 



15.) We may, therefore, 
multiply 1 T. 3 cwt 2 qrs. by 
one of those component parts, 
or factors, and that product by 
the other, which will give the 
true answer, as has been al- 
ready taught, (^11.) 

OPERATION, 
r. cwt. qr, 

13 2 

3 one of the factors. 



3 10 2 



^ the other factor. 



17 12 2 the answer, 

■jr 

27. What will 24 barrels 
of flour cost, at 2iS . 12 s. 4 d. 
a barrel ? 

29. What will 112 lb. of 
sugar cost, at 7j- d. per lb. ? 

Ifoie. Sy 7, and 2, are fac- 
tors of 112. 

3!. How much brandy in 
84 pipes, each containing 112 
gal. 2qt8. Ipt 3g.? 

33. What will 139 yards of 
cloth cost, at 3JS. 6 s. 5d. 
per yard? 

139 is not a composite num- 
ber. We may, however, de- 
compose this number thus, 
139 = 100 -t- 30 + 9. 

We maj now multiply the 



one of these component parts, 
or factors, and the quotient 
thence arisihg by Ihe other, 
which will give the true 
answer, as already taught, 
(IT 20.) 



One factor y 



OPERATION. 
T. cwt. qr 

3 ) 17 12 2 
The other factory 6)5172 

A$g. 1 3 2 

28. Bought 24 barrels of 
flour for 62 i&. 16 s. ; how 
much was that per barrel ? 

30. If 1 cwt of sugar cost 
3 iS . 7 s. 8 d.,'what is that per 
lb.? 

32. Bought 84 pipes of 
brandy, containing 9468 gal. 
1 qt 1 pt. ; how much in a 
pipe? 

34. Bought 139 yards of 
doth for 461^6. lis. lid., 
what was that per yard ? 

When the divisor is such a 
number as cannot be produced 
by the multiplication^ipf small 
numbers, the better way is to 
divide «S!to \Sci!& i&as^«L ^^ 
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price of 1 jrard by 10, which 
will give the price of 10 yards, 
and this product again by 10, 
which will give the price of 
100 yards. 

We may then niultiply the 
price of 10 yards by 3, which 
will give the price of 30 yards, 
and the price of 1 yard by 9, 
which will give the price of 
9 yards, and these three pro- 
ducts, added together, will evi- 
dently give the price of 139 
yards ; thus : 

£. 8. d. 

3 6 6 price ojlud. 

10 

■ ^ 

83 4 2 price of 10 yds. 
10 



332 1 8 price of 100 yds. 
99 12 6. price of 30 yds. 
29 17 9 price of 9 yds. 

461 11 11 price of^yds. 

Note. In multiplying the 
price of 10 yards (33iS. 4 s. 
2d.) by 3, to get the price of 
30 yards, and in multiplying 
the price of 1 yard (3ig. 6 s. 
6 d.) by 9, to get the price of 
9 yards, the multipliers, 3 and 
9, need not be written down, 
but may be carried in the 
mind. 



long division, . setting down 
the work of dividing and re* 
ducing in manner m foV 
lows: 

139)461 11 ll(8iB. 
417 

"44 
20 

' 89r(6t, 
834 

"57 

2h 

695 (5d. 
695 

I 

The divisor, 139, is con- 
tained m 461 iS. 3 timeS) 
(3iS.,) and a remainder of 
44iS., which must now be 
reduced to shillings, multi- 
plying it by 20, and bringing 
in the given shillings, (11 s.J 
making 891 s., in which the 
divisor is conteined 6 times, 
(6 s.,) and a remainder of 
57 s., which must be reduced 
to pence, multiplying it by 12, 
and bringing in Ae gjiven 
pence, (11 d.,) together mak- 
mg 695 d., in wmch the di- 
visor is contained 5 times^ 
(5 d.,) and no remainder. 

The several quotients, 8i6, 
6 s., 5 d., evidently make Ike 
answer. 
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The processes in the fbregomg examples may now be pre- 
sented in the form of a 



Rule for the MMplicatum of 
Chmpmmd Ntmibers. 

L Wh^i the multi^ier does 
noi exceed 12, multiply suc- 
cessively the numbers (m each 
deaominatitMk beginning with 
the least as in multiplication 
of ample numbers, a£d carry 
as in addition of compound 
numbers, setting down the 
whole product of the highest 
dcnommation. 



IL If the multiplier exceed 
12, and be a composUe num- 
ber, we may multiply first by 
one of the component parts, 
tiiat product -by another, and 
so on, if the component parts 
be more than two; the last 
product will be the product re- 
cpiired. 

III. When the multiplier 
exceeds 12, and is not a com- 
posite, multiply first by 10, 
and this product by 10,. which 
win give the product for 100^ 
and if the hundreds in the mul- 
tiplier be more than one, mul- 
tiply the product of 100 by the 
muAer of hundreds; for the 
tensj multiply the product of 
10 by the number of tens ; for 
the tifiifo, multiply the mvlii- 
fdicand; and these several pro- 
ducts \iail be the product re- 
qvired* 

T 



Rule for the Dioision of Comr 
pound Numbers. 

I. When th^ divisor does 
not exceed 12, in the manner 
of short division, find how 
many times it is contained in 
tiie highest denomination, un- 
der which write the quotient, 
and, if there be a remainder, 
reduce it to the next less de- 
nomination, adding thereto the 
number given, if any, of that 
denomination, and divide as 
before ; so continue to do 
through all the denominations^ 
and the several quotients will 
be the answer. 

*? II. If the divisor exceed 12, 
and be a composite^ we may di- 
vide first by one of the com- 
ponent parts, that quotient by 
another, and so on, if the com- 
ponent parts be more than 
two ; the last quotient will be 
the quotient required. 

III. When the divisor ex- 
ceeds 12, and is not a com- 
posite number, divide after the 
manner of long division, set- 
ting down the woik w di- 
vi£ng and reducing. 



d8 



HULTTPUCATXON AND DIYISIOK, &C« IT 4S. 



exampi.es for practice. 



1. What will 359 yards of 
cloth cost, at 4 s. H d.' per 
yard ? 

3. In 241 barrels of flour, 
each containing Icwt 3qr. 
9 lb. ; how many cwt ? 

5. How many bushels of 
wheat in 135 bags, eaQh con- 
taining 2 bu. 3 pks. ? 
3X9X5 = 135. 

7. What will 35 cwt of to- 
bacco cost, at 8 s. 10^ d. per 
lb.? 

9. If 14 men build 12 rods 
6 feet of wall in one day, how 
many rods will they buUd in 
7J days ? 



2. Bought 359 yards of cloth 
for 83 JS . s. 4^ d. ; whatwas 
that a yard ? 

4. If 441 cwt 13 lb. of flour 
be contained in 241 barrels, 
how much in a barrel ? 

6. If 371bu. Ipk. of wheat 
be divided equally into 135 
bags, how much will each bag 
contain? 

8. At 759 jS. 10 8, for 35 
cwt of tobaccoj what is that 
per lb. ? 

10. If 14 men build 92 rads 
12 feet of stone wall in 7^ 
days, how much is that per 
day ? 



ITM. 1. At 10 s. per yard, what will 17849 jBrds of 
eloth cost ? 

Note*. Operations in multiplication of pounds,^ shillings, 
pence, or of any <;ompound numbers, may be facilitated by 
taking aliquot parts of a higher detwrnination^ as already ex- 

?iaiued in " Practice*'* of Federal Money, IT 29, ex. 10. 
'hus, in this last example, the price 10 s. =^ of a pound ; 
therefore, j- of the number of yards will be the Cost in 
pbunds. I 7j t 8 = 8924 £ . 10 s. Am. 

2. AVhat cost 84648 yards of cloth, at 10 s. or ^iS. per 

yard ? at 5 s. = ^£, . per yard ? at 4 s. = \& . 

per yard ? at 3 s, 4 d. = \£, . per yard ? at 2 s. 

= -iV^* pcf yard? Ms. to lasty 3464 £. 16s. 

3. What cost 7430 pounds of sugar, at 6 d. = ^ s. per lb ? 

at 4 d. = ^ s. per lb. ? ■■ at 3 d. = ^ s. per 

\b. ? — — at 2 d. = ^ s. per lb. ? at 1^ d. =r | s, 

per ft). ? 

Ans. to thelastj ^-^ s. z= 928 s. 9d.rr46iS.8s.9d. 

4. At $ 18*75 per cwt., what will 2 qrs. = ^ cwt cost ? 

what will 1 qr. == ^ cwt cost ? — what will 16 lb. 

= } cwt. cost ? what will 14 lbs. = i cwt cost ? — 

frhat Tviii 8 lbs. rryf^ cwt cost? Ans. to the last^$ 1^9' 
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5. What cost 340 yards of cloth, at 12 s. 6 d. per yard ? 

12a.6d. = 10s. (=JiB.)and28.6d. (=iiB.); there- 
fore, 

170 j6 • = cost at 10 s. per yard. 

42iS. 10 s. = at 2 s. 6 d. per yard. 

Jbis. 212 £ 10 s. = at 12 s. 6 d. per yard. 

Or, 

10s.z=^iS.)340 

»fc6d.=Jof 10s.)i70JB. set 10 8. per yard. 

42 iS . lOs. at 2s. 6 4- per yard. 

Ant. 212iS.10s.atl2s.6d.peryard* 



SmnPUBOMSNT VO THIS AXOTBMXIRjO OF 

quSs'TioNS. 

f 

1. What distinction do you make lietween simple and 
conipound numbers ? (IT 26.) 2. What is the rule for addi- 
tion of compound numbers ? 3. for subtraction of, &c. r 

4. There vtt three conditions in the rule given for multi* 
plication of compound numbers; what are they, and the 
methods of procedure under each ? 5. The same questions 
in respecMo the division of compound numbers ? 6. When 
the multiplier or divisor is encumbered with a fraction, how 
do you proceed ? 7. How is the distance of time from one 
date to another found ? 8. How many degrees does the 
earth revolve from west to east in 1 hour ? 9. In What 
time does it revolve V ? Where is the time or hour of the 
day eaiiier — at the place most easterly qt most westerly ? 
10. The difference m longitude between two places being 
known, how is the difference in time calculated ? 11. How 
m£ty operations, in the n^ultiplication of compound num- 
bers, be facilitated ? 12. What are «ome of the aliquot parts 

ofliB.? ofls.? oflcwt? 13. What is this 

manner of operating usual^iy called ^ 



T^l^^^^ 
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£XfiRGISE8. 

1. A gentleman is possessed of 1 j- dozen of silver spoanfl, 
each weighing 3 oz. 5 pwt ; 2 doz. of tea (qtoons^ each weigh- 
ing 15 pwt 14 gr. ; 3 silver cans, each 9 oz. 7 pwt ; 2 silver 
tankards, each 21 oz. 15 pwt ; and 6 silyer porringers^ each 
11 oz. 18 pwt ; what is the we^ht of the whole ? 

iins. 18 Uw 4 oz. 3 pwt 

iVbCii . Let the pupil be required to reverse and prove the 
foUowiag examples : 

2. Aa English guinea should weigh 5 pwt. 6 gr. ; a piece 
of gold weij^ 3 pwt 17 gr. ; how much is that short of the 
weight of a.ffuinea ? 

3. What IS the weight of 6 chests of . tea, each weighing 
3 cwt 2 qrs. 9 lb. ? 

4. In 35 pieces of cloth, each measuring 27 jards, how 
many yards ? 

5. How much brandy in 9 casks, each eoBtaining 45 gal. 
3qts. Ipt? 

6. If 31 cwt 2 qrs. 20 lb. of sugar be distributed equally 
into 4 casks, how much will each contain ? 

7. At 4j- d. per Ibl, what <eosts 1 cwt of rice ? — — * 2 cwt. ? 
3 cwt ? 

Note. The pupil will recollect, that 8, 7 and 2 wnr&e^ 
tors of 112, and may be used in place of that number. 

8. If 800 cwt of cocoa cost 18 iS . 13 s. 4 d., what is that 
per cwt. ? what is it per Ibw ? 

9. What will 9^ cwt of copper cost at 5 s. 9 d-^er ft. ? 

10. If 6 j^ cwt of chocolate cost 72 £i 16 s., wWt is that 
per lb. ? 

11. What cost 456 bushels «f potatoes, at Ss. 6d. per 
bushel ? 

Note. 2 s. 6 d. is I of 1 £ . (See IT 42.) 

12. What cost 86 yards of broadclodi, at 15 s* per jard ? 
Note. Consult IT 42, ex. 5. 

13. What cost 7846 pounds of tea, at 7s. 6 d. rtesr lb.? 
— at 14 8. per lb. ? at 13 s. 4 d. ? 

'14. At $ 94^25 per cwt, what will be the eost of 2 qra. 

oftea? of3qr8.? ofl4lbs.? of211bs.? 

of 16 lbs.? of 24 lbs.? 

-^/e. Consvdt IT 42, ex. 4 axid 5. 
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15. What will be the cost of 2 pks. and 4 qts. of wheat, 
at $ 1^50 per bushel ? 

16. Supposing a meteor to appear so high in the heavens 
as to be visible at Boston, 71° 3', at the city of Washington, 
"77^ 43', suQd at the Sandwich Islands, Ids'* W« longitude, 
and that its appearance at the city of Washington be at 7 
minutes past 9 o'clock in the evening ; what will be Ihe 
hour and minute of its appearance at Boston and at the 
Sandwich Islands ? 



riULCTlOlVS. 

IT 43. We have seen, (IT 17,) that numbers expressing 
tohole things are called integers^ or whole numbers ; but that, 
in division, it is often necessary to djtmde or break a whole 
thing into parts^ and that these parts are called fractions^ or 
broken numbers. 

It will be recollected, (IT 14, ex. 11,) that when a thing 
or unit is divided into 3 parts, tiie parts or fractions are call- 
ed thirds ; when into four parts, fourths ; when into six parts, 
sixths ; that is, the fraction takes its name or denomination from 
the ntanber of partSy into which the unit is divided. Thus, 
if the unit be divided into 16 parts, the parts are called six- 
teenthsy and 5 of these parts would be 5 sixteenths^ expressed 
thus, '^. The nunflber below the short line, (16,) as before 
taught, (^17,) is called the denominator j because it gives 
the name or denomination to the parts ; the number above 
the line is called the numerator^ because it numbers the parts. 

The denominator shows how many parts it takes to make 
a unit or vyhoie thing ; the numerator shows how many of 
these parts are expressed by the fraction. 

1. If an orange. be cut into 5 equal parts, by what frac- 
tion is 1 part expressed ? -— 2 parts ? — 3 parts ? 
■ 4 parts ? ■ ■ ■ 5 parts ? how many parts make unity 
or a whole oitoge ? 

2. If a pie be cut into 8 equal pieces, and 2 of these 
pieces be given to Harry, what will be his fraction of the 
pie ? if 5 pieces be given to John, what will be his fraction r 
what fraction or part of the pie will be left ? 

It is important to bear iii mind, that fractions arise Ccoia 
diioMm^ (IT 17J and that the fttiwerator tDA^\«; W3K^^.^'«^^ 
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dMfaiid^ and the defumunatar a cSoisor , and the witte of the 
Iraetioii is the auotieni ; thus, 4 is the quotient of 1 (the 
nvmerator) dirioed by 2, (the denominator ;) ^ is the quo- 
tient arisiM from 1 divided by 4, and f is 8 times as much| 
tiiat is, 8 divided bv 4 ; thus, one fourth part of 8 is the 
same as 8 fimrths df I. 

Hence, in all eases, a fraction is always expressed Ify the 
f^i{f dbiiioii. 

• ^t. X- a. i* 1.- 1. ( 3 is the i2tvu{eW!(L or ntifiMrafor . 

I expresses thequoUent, of which \ ^.^ ^^ ^.^^^ ^^ denanunaUn. 

3. If 4 oranges be equally divided among 6 boys, what 
part of an orange is each boy's share ? 

A sixth jwrt of 1 orange is ^, and a sixth part of 4 oranges 
b 4 such pieces, = f . Ans. f of an orange. 

4. If 3 apples be equally divided among 5 boys, what part 
of an apple is each boy's share? if 4 apples, what? if 2 
apples, wnat ? if 5 apples, what ? 

6. What is th^ quotient of 1 divided by 3 ? of 2 by 3? 

oflby4? of2by4? of3by4? of6 

by7? ofebyS? of4by6? of2byU? 

6. What part of an orange is a third part oi 2 oranges ? 

one fourth of 2 oranges ? J of 3 oranges ? 

i of 3 oranges? iof4? — —J of 2? ^of6i 

^of3? iof2? 

A Proper Fraction. Since the denominator shows the num- 
ber of parts necessary to make a whole thing, or 1, it is plain, 
that, when the .numerator is Ubb than the denominator, the 
fraction is less than a tim/, or whole thmg ; it is then called a 
proper fraction. Thus, ^, f , &c. are proper fractions. 

Anflmproper Frojction. When the numerator eqwds or ea> 
ceeds the denominator, the fraction equals or exceeds unity, oi 
1, and is then called an improper fraction. Thus, f , f, f , -^, 
are improper fractions. 

A Jmxed Number^ as already shovni, b one composed of a 
whole number and a fraction. Thus, 14^, 13|-, &c. af e mix- 
ed numbers. 

7. A father bought 4 oranges, and cut each orange into 6 
equal parts ; he gave to Samuel 3 pieces, to James 6 pieces, 
to Mary 7 pieces, and to Nancy 9 pieces ; what was each 
6!Z7e '5 fraction? 

Was Jameses fraction proper, ox imprcyperl '^NV^^ 
Was Nancy^s fraction proper^ et Viivigito^ex^ "Wk^ \ 
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To change an improper fraetum to a wMe or ndxed mmAer* 

IT 44. It 18 evidenty that every improper fraeCkm mmt 
ccmtain one or move whole ones, or integenu 

1. How msmy whole apples are therp in 4 hdves (|>} of 

an apple? inf? in}? ■ iny? in 

s^? ini^? in^? -n — in^? 

2. How many yards in f of a yard ? — <— « in f of ayiti? 

inf? inf? inJtf^? — ^fajyL? — -hi 

Y? mJ^? in^J^? iny? 

3. How many bushels in 8 pecks ? that is, m f of almshel ? 
inJ^? inJ^? in-V^?. in^? in 

L^? in.^? * 

This finding how mainr integers, or whole thbigpiy are con- 
tained in any improper fraction, is called reducing an impro^ 
perjractum to a whole or mixed number.. 

4. If I give 27 children j- of an orange each, how many 
oranges ¥^l it take ? It will take ^ ; and if is evident, that 
CNPERATION dividing the numerator, 27, (= the nuni- 

.^\ 27 ber of parts contained in the fraction,) by 

^ the denominator, 4, (= the number of 

Ans. 6f oranges, parts in 1 orange,) will give the n^upber 

of whole oranges. 

Hence, To reduce an improper fraction to a toAofe or mixed 
number y — ^Rule : Divide the numerator by the denominator ; 
the quotient will be the whole or mixed number. 

BXAMPIiES FOB PRACTICE. 

5. A man, spending ^ of a dollar a day, in 83 days would 
spend ^ of a dollar ; how many dollars would that be ? 

Ans. $ 13f • 

6. In J^^ of an hour, how many whole hours ? 

The 60& part of an hour is 1 minute : therefore the ques- 
tion is evidently the same as if it had been. In 1417 minutes, 
how many hours ? Am. 23f} hours. 

m 

7. In 8[g8 of a shilling, how many units or shillings ? 

Ans. 730^ slullings. 

8. Reduce »||jB to a whole or mixed number. 

9. Reduce Jf , ^, fM> tiM> Wft *» "^^^^^ or "^^ 
ed numbers* • ^ 
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r 

To redM§ a whole or mixed number to an improper frac^on, 

IT 46. We have seen, that an in^roper fraction may be 
changed to a whole or mixed nomber ; and it is evident, 
that, by reversing the operation, m whole or mixed number 
may be changed to the form of an imprc|»er fraction. 

1. . In 2 wMe apples, how many hawes of an apple ? Ans, 4 
halves ; that is, ^. In 3 apples, now many halves ? in 4 
apples ? in 6 apples ? in 10 apples ? in 24 ? in 60 ? in 
170? in 492? 

2. Reduce 2 yards to thirds. Ana. f. Reduce 2} yards to 

thirds. Ans. f . Reduce 3 yards to thirds. 3^ yards. 

3f yards. 6 yards. 6f yards. 6§ 

yards. 

3. Redace 2 bushels to fourths. — — i^.hxu 6 bushels. 

■ 6^ b^ishels. 7J bushels. 25| busheb. - 

4. In 16^ dollars, how many -^^ of a dollar ? 

•{^ make 1 dollar : if, therefore, we multiply 16 by 12, that 
is, multiply the whole nwmher by the denomticUorj the product 
will be the number of 12^hs m 16 dollars : 16 X 12 = 192, 
and this, increased by the numerator of the fraction, (5,) evi- 
dently gives the whole number of 12ths ; that is, -^ff- of a 
dollar. Answer. 

OPERATION. 

16-]^ dollars. 
12 



192 = 12ths in 16 dollars, or the wJiole number. 
5 zz: 12ths contained in ihe fraction. 

197 =1 J^, the answer. 

' Hence, To reduce a mixed number to an improper fractumj'-^ 
Rule : Multiply the whole, number by the denominator of 
the fraction, to the product add the numerator, and write 
the result over the denominator. 

EXAMPIiES FOR PRACTICE. 

6. What is the improper fraction equivalent to 23fj^ hours? 

Ans. ^a^ of an hour. 
6. Reduce 730^ shillings to 12ths. ' 

As ^ of a shilling is equal to 1 penny, the question is evi- 
dently the same as, In 730 s. 3 d., how many pence ? 

Ans. Af|i of a shilling ; that is, 8763 p^oe. 
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7. Reduce 1 JJ, 17fJ, 8^, 4^^, aa4 THJ to improper 
fraetions. 

8. In 156^ days, how many 24ihs of a day ? 

ilna. 14^ = a761 hours. 

9. In 342f gallona, how many 4th8 of a gallon ? 

Ana. -^p of a giJloA =: 1371 quarts. 



To reduce a fraction to Hs lovoest or mo$t Ample tertM. 

If 46. The numerator and the denominator, taken to- 
gether, are called the terms of tfie fraction. 

If ^ of an apple he divided into 2 equal parts, it hecomes f . 
The effect on the fraction is evidently the same as if we had 
multq^lied hoth of its terms hy 2. In either case, the parts 
are made 2 times as many as they were before ; hut they are only 
HALF AS LARGE ; for it Will take 2 times as many fourths to 
make a whole one as it will take hdoes ; and hence it is 
that } is the sam^ in value or quantity as ^. 

} is 2 parte; and if each of these parts he again divided 
into 2 equal parts, that is, if hoth terms of the fraction he 
multiplied hy 2, it hecomes |. Hence, j^ = J =r |, and the 
reverse of this is evidently true, that f = f = J. 

It follows therefore, hy mMplytny ot diouMng both terms of 
he fraction by the same number j we change its terms withmU 
aUeting its vakte. 

Thus, if we reverse the ahove operation, and divide hotk 
terms of the fraction f.hy 2, we obtain its equal, f ; dividing 
again by 2, we obtain j-, which is the most simpU form of the 
fraction, because the terms are the leoMt posiihte by which 
the fractioh can be* expressed. 

The process of changing | into its equal 4^ is called re^ 
ducing me fraction to its lowest terms. It consists in dunding 
hoth terms of the frtzction by any number which wHl dioide them 
both tMunit a remainder, and the quotient thence arising in the 
same manner^ and so on, tUlit appears that no number greater 
than 1 will ogam divide them. 

A number, which will divide two or more numbers with- 
evt a remainder, is called a cofwaoti <iitn«or, or common meor 
mare of those numbers. The greatest number that will do 
ttua ii eaUed the greatest common cfivisor* 
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1. What part of an acre are 128 rods ? 

One rod is ^iu ^^ ^^ ^^^> <^d ^^^ ^^^ ^^^ tM ^ ^ 
acre. Let us reduce this fraction to its lowest terms. We 
£nd, by trial, that 4 will exactly measure both 128 and 160, 
and, dividing, we change the fraction to its equal f^. -Aifain, 
we find that 8 is a divisor common to both terms, an(^ di- 
viding, we reduce the fraction to its equal f , which is now 
in its lowest terms, for no greater number &an 1 will agair 
measure them, llie operation may be presented thus : 

\ 128 32 4 
4 W— - = —r =•-• of an acre, Answer. 
Aeo 40 6 ' 

2. Reduce |^, ^y ||f , and m^ to their lowest terms. 

-^^ h h h "id |. 

Note. If any number ends with a cipher, it is evidently 
divisible by 10. If the two right hand figures are divisible 
by 4, the whole number is also. If it ends with an even 
number, it is divisible by 2 ; if with a 5 or 0, it is divisible 
by 5. 

3. Reduce ^^, ^^, ^f|, aod f^ to their lowest terms. 

IT 47* Anj fraction may evidently be reduced to its lowesi 
terms by a sm^e division, if we use the greatest common 
divisor of the two terms. The greatest common measure of 
any two numbers may be found by a sort of trial easily made. 
Let the numbers be the two terms of the fraction 4ff . The 
common divisor cannot exceed the less number,, for it must 
measure it We will try, therefore, if flie less number, 128, 
which measures itself, will also divide or measure 160. 

128U60fl ^^ ^^ ^^^ ^^^^ ^ ^™^' ^^ ^^ ^^ 

128 fMLin; 128, therefore, is not a divisor of 

- _ 160. We will now try whether this re- 

32) 128(4 makider be not the divisor sought ; for if 

128 32 be a divisor of 128, the former divi- 

sor, it must also be a divisor of 160, 

which consists of 128 -j- 32. 32 in 128 goes 4 times, wfti- 

ouJt any remainder. Consequently, 32 » a divisor of 128 and 

160. And it is evidently the greatest common divisor of 

these numbers ; for it must be contained at least once more in 

160 than in 128, and no number greater than their difference^ 

that 18, greater dian 32, can do it. 
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Hence the rule far finding the greatest common divisor of 
two numbers : — ^Divide the greater number by the less, and 
that divisor by the remainder, and so on, always dividing 
the last divisor by the last remainder, till nothing remain. 
The last dimsor vnll be the greatest common divisor reqoired. 

Note, It is evident, that, ^hen we would find the greatest 
common divisor of more than two numbers, we may first find 
the greatest common divisor of two numbers, and tiien of 
that common divisor and one of the other numbers, and so 
on 'to the last number. Then vnH the greatest common 
divisor last found be the answer. 

4. Find the greatest common divisor of the terms of the 
fraction f|, and, by it, reduce the fraction to its lowest terms. 

OPERATION. * 

■ 21)35(1 
21 

14)21(1 
14 

Greatest diins.~) 14(2. Then, 7)?i=|- Ans. 

14 /35 O 

5. Reduee :^^,to its lowest terms. Ans. -^ 

Note* Let tiiese examples be wrought by both methods ; 
by several divisors, and idso- by finding the gpceatest common 
divisor. 

6. Reduce ^f^ to its lowest terms. Ans» ^, 

7. Reduce j^ to its kwest terms. Am. f . 

8. Reduce -^^ to its lowest terms. Ans. j^ 

9. Reduce j|^ to its lowest terms. Ans. ^ 

To divide a fraction by a whole mmher. 

IT 48. 1. If2yardsofclothcostf of a dollar, what dcei 
1 yard cost ? how much is f divided by 2 ? 

2. If a cow consume f of a bushel of meal in 3 days, how 
much is that per day ? ^ -h 3 = how much ? 

3. If a boy divide f of an orange among'2 boys, how much 
will he give each one ? f -h 2 = how much ? 

4. A hoy bought 5 cs^es for f^ of a dollar; what4i^ 1^ 
eakeeost? j^-^5=:bowmuch? s 



* _ 
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5. If B bushels of Rf^Ies cost } of a dollar, what Is that 
per bmbel ? 

1 bushel is the half of 2 bushels ; the half of g is ^. 

Ana. ^ dollar, 

6. If 3 horses consume -ff of a ton of hay in a moDth, 
what will I horse consume iu the same time ? 

^^ are 12 parts ; if 3 horses consume 12 such puts in a 
month, as [aany limes as 3 are contained in 12, so muiy 
parts 1 hoife will consume. A/is. -w^ of a ton. 

7. If ^ of a barrel of flour be divided equally among 5 
families, how much will each family receive ? 

Jj is 25 parts; 5 into 25 goes 5 times. Aai. ^of abarrel. 

The process in the foregoing examples is evidently di- 
viding a fraction by a whole number; and consists, as may 
be seen, in dividing the raanerator, (when' it can be done 
without a remainder,) and under the quotient writing the 
deTiOminalor. But it not unfrequently happens, that the nu- 
merator will not contain the whole number without a re- 
maini!er. 

8. A man divided ^ of a dollar equally among 2 persons ', 
what port of a dollar did he give to each ? 

^ of a df^llar divided into 2 equal parts will be 4ths. 

Ans. He gave i- of a dollar to each, 

9. A mother divided ^ a pie among 4 children ; what part 
of the pie did she give to each ? J -<- 4 ^ how much ! 

10. A boy divided ^ of an orange -equally among 3 of his 
companions; what was each one's snare? ^ -^ 3 ^; how 
muth ? 

IT. A njan divided i of an apple eqnallv between 2 chil- 
dren ; what part did he give to each ? J divided by 2 ^:; 
what part of a whole one f 

J is 3 parts : if each of these parts be divided into 2 equal 
parls, they will make 6 parts. He may now give 3 parts to 
one, aud 3 to the other : but 4ths divided into 2 equal parts, 
tecome Sths. The parts are now Iwice so mcatt/, but they 
arc only half so large; consequently, f is only half so much 
u |. Ajis. 2 of an apple. 

In lliese last examples, the fraction has been divided by 

^ VuiUiplymg the denomiaator, without changing the numerator. 

The reason is obvious ; for, by multiplying the denominator 

hy any nimfaer, the parts are made so many times smaller, 

tivce it will take so many moie at ^(tm. w> m^« & whole^ 
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one ; and if no more of these maUer parts be taken than 
were before taken of i^xe larger^ that is, if the numerator be 
not changed, the value of the fraction is evidently made so 
many times less, 

IT 49. Hence, we have two wcsyi to divide a fraciion by 
a whole number :— - 

I. Divide the numemt6r by the whole numVpr, (if it will 
contain it without a remainder,) and under the quotient write 
the denominator. — Otherwise, 

II. Multiply the denommator by the whole number, and 
over the product write the numerator. 

EXAMPLES FOR PRACTICE. 

1. If 7 pounds of coffee cost f^ of a dollar, what is that 
per pound ? f^ -h 7 = how much ? Am. i^ of a dollar. 

2. If ^J of an acre produce 24 bushels, what part of an 
acre will produce 1 bushel ? j J -s- 24 = how much ? 

3. If 12 skeins of silk cost ^ of a dollar, what is that a 
skein ? -{^ -h 12 = how much ? 

4. Divide f by 16. 

Note, When the divisor is a composite number, the in- 
telligent pupil will perceive, that he can first divide by one 
component part, and the quotient thence arising by the 
other ; thus he may frequently shorten the operation. In 
the last example, 16 = 8 X 2, and f -h 8 =:^, and ^ -h2 

6. Divide ^ by 12. Divide ^ by 21. Divide }f by 24. 

6. If 6 bushels of wheat cost $ 4|, what is it per bushel ? 

Note, The mixed number may evidently be reduced to 
an improper fraction,. and divided as before. 

Ans, f f = if of a dollar, expressing the fraction in its 
lowest terms. (IT 46.) 

7. Divide $ m by 9. Quot, -^ of a dollar. 

8. Divide 12f by 5. Quot. ^=2^ 

9. Divide 14^ by 8. Q^t. l^. 

10. Divide 184^ by 7. Ans. 26^1^ 

Note, When the mixed number is largey it'will be most 
convenient, first, to divide the whole number, and then re« 
dtice the remainder to an improper fraction \ aad^ «.^et 4v» 
vidin^^ annex the quotient of the fraicWiMi \a ^^ c^\^<\^\&^ 

K 
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the whole number; thus, in the last example, dividing 184} 
by 7, as in whole numbers, we obtain 26 integers, with 2 j 
= ^ remainder, which, divided by 7, gives -^j and 26 -f-if^ 
= 26^, Ans. 

11. Divide 2786 j by 6. Ans. 464f. 

12. How many times is 24 contained in 7646j^ ? 

Ans. 318f4{. 

13. How many times is 3 contained faa 462} ? 

Ans. 154}. 

To mtdtiply a fraction by a whole number. 

IT 50. 1. If 1 yard of cloth cost } of a dollar, what will 
2 yards cost ? } X 2 = how much ? 

2. If a cow consume 4- of a bushel of meal in 1 day, how 
much will she consume in 3 days ? } X 3 = how much ? 

3. A boy bought 5 cakes, at f of a dollar each ; what did 
he give for the whole ? f X 5 = how much? 

4. How much is 2 times } ? — -— 3 times } ? 2 

times f ? 

5. Multiply f by 3. % by 2* } by 7. 

6. If a man spend f of a dollar per day, how much will 
he spend in 7 days ? 

} is 3 parts. If he spend 3 such parts in 1 day, he will 
evidently spend 7 times 3, that is, ^ = 2| in 7 days. 
Hence, we perceive, a fraction is mvltiplied by nndtiplying the 
numerator^ without changing the denominator. 

But it has been made evident, (IT 49,) that muUiplving the, 
denmnmatoT produces the same effect on the value of the frac- 
tion, as dividing the numerator : hence, also, dwiding the de* 
nominator will produce the same effect on the value of the 
fraction, as mtdtiplying tlie numerator. In all cases, therefore, 
where one of the terms of the fraction is to be multipliedy the 
same result will be effected by dhnding the other; and where 
one term is to be divided^ the same result may be effected by 
multiplying the other. 

This principle, borne distinctly in mind, will frequently 
enable the pupil to shorten the operations of fractions. Thus, 
in the following example : 

At ^ of a dollar for 1 pound of sugar, what will 11 pounds 
cost? 

MulHplyiag the numerator by 11, we obtain for the pro- 
duct^ ~^ofA (dollar for the aiv&VLex. 
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IT 61- But, by applying the above principle, and dividing 
the denominatoTy instead of mtdtiplying the nmneratoTy we at 
once come to the answer, f , in its lowest terms. Hence, 
there are two ways to multiply a fraction by a whole number :-^ 

1. Divide the denominator by the whole number, (when it 
can be done without a remainder,) and over the quotient 
write the numerator. — Otherwise, 

II. Multiply the wumerator by the whole number, and un- 
der the product write the denominator. If then it be an 
improper fraction, it may be reduced to a whole or mixed 
number. 

exampi.es for practice. 

1.. If 1 man consume ^ of a barrel of flour in a month, 

bow much will 18 men consume in the same time ? 6 

men ? 9 men ? Ans, to the lastj 1 J barrels. 

2. What is the product of -f^ multiplied by 40 ? ^^ X 
40 = how much ? Ans. 23f . 

3. Multiply T% by 12. by 18. by 21. by 

86. by 48. by 60. 

Note. When the multiplier is a composite number, the 
pupil will recollect, (IT 11,) that he may first multiply by 
one component part, and that product by the other. Thus, 
in the last example, the multiplier 60 Is equal to 12 X 5 ; 
therefore, ^ X 12 = |f , and ^J X 5 = fj = 5-^, Ans. . 

4. Multiply 5J by 7. Ans. 40f 

Note. It is evident, that the mixed number may be re- 
duced to an improper fraction, and multiplied, as in the pre- 
ceding examples ; but the operation will usually be shorter, 
to multiply the fraction and whole number separately, and 
add the results together. Thus, in the last example, 7 times 
6 are 35 ; and 7 times f <■» ^ = 5^, which, added to 35, 
make 401-, Ans. 

Or, we may multiply the fraction first, and, writing down 
the fraction, reserve the integers, to be carried to the product 
of the whole number. 

5. What will 9^ tons of hay come to at $ 17 per ton ? 

Ans. $ 164^. 

6. I/a man travel 2^ miles mWkOMi, Vow ^^^^^""^^^ 
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travel in 6 hours ? in 8 hours f in 1 2 hours ? ■ ■ 

in 3 daya, supposing he travel 12 honra each day? 

Ana. to the last, 77f miles. 
Note. The fraction is here reduced to i(s lowest tenns ; 
die same will be done iu all follo^ving examples. 

To midliply a whole namher by a fraction. 

TT 02. 1. If 36 dollars be paid for a piece of cloth, what 
costs J of it ? 36 X ^ = how much ? 

f of the quantity will cost J of the price ; J a time 36 dol- 
lars, that is, } of 36 dollars, implies that 36 be first divided 
into 4 equal parts, and then that 1 of these parts be taken 3 
times ; 4 into 36 goes 9 times, and 3 times 9 is 27. 

Ans. 27 dollars. 

From the above example, it plainly appears, that the ob- 
ject in multiplying by a fraction, lakatever may be the tmdlipli- 
cand, is, to (ate oiU of the miilliplicajid a part, denoted by the 
midtiplying fraction; and that this operation is composed of 
two others, namely, a ^vision by the denominator of the 
multiplying fraction, and a midtiplicalion of the quotient by 
the numerator. It is matter of indiiference, as it respects 
the result, which of these operations precedes the other, foi 
36 X 3 .^ 4 ^ 27, tlie same as 36 -;- 4 X 3 =:; 27. 

Hence, — To midttply by a fraction, whether the maltiplicimd 
be a whole number or a fraction, — m 

RULE. H 

Divide the multiplicand by the denominator of the mnltfi'^ 

plying fraction, and multiply the quotient by (he numerator; " 
or, (which vrill often be found more convenient in practice,) 
iii'st multiply by the numerator, and divide tlie product by 
the denominator. 

Multiplication, therefore, when applied to fractions, does 
not always imply augmentation or increase, as in whole 
numbers; for, when the multiplier is less than unity, it will 
always require the product to be less than the mtdtiplieand^ 
to which it would be only equal, if the multiplier were 1. 

We have seen, (IT 10,) that, ivhen two numbers are multi- 
plied together, either of them may be made the multiplier, 
without affecting the result. In the last example, therefore " 
instead of multiplying 16 by f, we may multiply J ' 
(^SO,) and the result will be the same. 



e, therefore^^^H 



IT 52, 53. FRACTIONS. lis 

EXAMPLES FOR PRACTICE. 

2. What will 40 bushels of corn come to at } of a doUai 
per bushel ? 40 X i = how much ? 

3. What will 24 yards of cloth cost at f of a dollar per 
yard ? 24 X J = how much ? 

4. How much is i of 90? f of 369? T3rjyof45? 

6. Multiply 45 by y^^. Multiply 20 by J. 

To mtdliply one fraction hj another. 

IT 53. 1. A man, owning ^ of a ticket, sold f of his 
share; what part of the whole ticket did he sell ? § of ^ li 
how much ? 

We have just seen, (IT 52,) that, to multiply by a fraction; 
is to dwide Uie multiplicand by the denmiinator^ and to multi" 
ply the quotient by the numerator, f divided by 3, tlie de- 
nominator of the multiplying fraction, (^49,) is ^^, which, 
multiplied by 2, the numerator, (IT 51,) is -^5, An$» 

The process, if carefully considered, will be found to con- 
sist in multiplying together the two mtmerators for a new nvr 
meratory and the two denominators for a new denominator. 

EXAMPLES FOR PRACTICE. 

2. A man, having | of a dollar, gave f of it for a dinner; 
what did the dinner cost him ? Ans. j- dollar. 

3. Multiply j by f . Multiply -ffj by if. Product^ ^. 

4. How much is f of f of J of f ? 

Note. Fractions like the above, connected by the word 
of are sometimes called compound fractions. The word of 
implies their continual mxdtiplicaiion into each other. 

Ans. i|4 = ^. 

When there are several fractions to be multiplied con- 
tinually together, as the several nwnerators are factors of the 
new numerator, and the several denominators are factors of 
the new denominator, the operation may be shortened by 
dropping those factors which are the smne in both termsj on tlie 
principle explained in IT 46. Thus, in the last example, ^, 
}, 2^, ^, we lind a 4 and a 3 both among the numerators and 
limongthe denominators; therefore we drop them, multiply- 
ing together only the remaining numerators, 2 X 7 =: 14, for 
a new numerator, and the remaii^jE^g deiiou\\UMW\*^"o^ S ^=. 
40, for a new denominator, makiag ^^ -=. ^^ ^t^^ ^aa Xi^Ssst^* 
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5. f off off offof^of f off = howmuch? Ana. ^ 

6. What is the continual product of 7, j-, f of f and 3f ? 

Note. The integer 7 may be reduced to the form of an 
improper fraction by writing a unit under it for a denomina' 
tor, thus, ^ Ana. 2fj>. 

7. At ^ of a dollar a yard, what will f of a yard of cloth 
cost? 

. 8. At 6f dollars per barrel for flour, what will -^ of a bar 
rel cost ? 

6f = V; thenJ^X-A = ffi=*2fff, Ans. 

9. At f of a dollar per yard, what cost 7f yards ? 

Ans. $6j^« 

10. At $ 2^ per yard, what cost 6f yards ? Ans. $ 14ff . 

11. What is the continued product of 3, f , f of f , 2^, and 
« off off? iln^. fff . 

IT 54. The Rule for tJie mdtiplicatum of fractions may 
now he presented at one view : — 

I. To multiply a fraction by a whole number^ or a whole 
number by a fraction^ — Divide the denominator by the whole 
number, when it can be done without a remainder ; other- 
wise^ multiply the numerator by it, and under the product 
write the denominator, which may then be reduced to a 
whole or mixed number. 

II. To multiply a mixed number by a whole number ^ — ^Multi- 
ply the fraction and integers, separately^ and add their pro- 
ducts together. 

III. To multiply one fraction by another^ — ^Multiply together 
the numerators for a new numerator, and the denominators for 
a new denominator. 

Note. If either or both are mixed numbers^ they may first 
be reduced to improper fractions. 

EXAMPLES FOR PRACTICE. 

1. At $f per yard, what cost 4 yards of cloth ? 5 

rds. ? 6 yds. ? 8 yds. ? 20 yds. ? 

Ans, to the lastj $ 15. 

2. Multiply 148 by J. by J. by j^. by^s^. 

Last product J 44^ 
3 If 2^jf ions of hay keep \ \iox%ei ^xqw^ l\v^ winter. 
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how much will it take to keep 3 horses the same time? -— — • 
7 horses ? --— 13 horses ? Ans. to kut^ 37J5y tons. 

4. What will 8^ barrels of cider come to, at $ 3 per 
barrel ? 

6. At $ 141 per cwt, what will be the cost of 147 cwt ? 

6. A owned f of a ticket ; B owned -fg of the same ; the 
ticket was so lucky as to draw a prize of $ 1000 ; what was 
each one's share of the money ? 

7. Multiply i of f by f of f. Producty i. 

8. Multiply 7^ by 2^. Product ^ 15|. 

9. Multiply J by 2|. Product^ 2%. 

10. Multiply J of 6 by f . Product^ 1. 

11. Multiply I of 2 by i of 4. Product^ 3. 

12. Multiply continually together ^ of 8, f of 7, f of 9 
and ^ of 10. Product^ 20. 

13. Multiply 1000000 by f . Product^ 555656|. 

To divide a whole mmher by afrcLction. 

m 

IT 55. We have already shown (IT 49) how to divide a 
fraction by a whole number ; we now proceed to show how 
to divide a whole number by a fraction. 

1. A man divided $ 9 among some poor people, giving 
them ^ of a dollar each ; how many were the persons who 
received the money ? 9 -j- J = how many ? 

1 dollar is |-, and 9 dollars is 9 times as many, that is, ^ ; 
then f is contained in -^ as many times as 3 is contained 
in 36. Ans. 12 persons. 

That is, — Multiply the dimdend by the denominator of the 
dividing frctction^ (thereby reducing the dividend to parts of 
the same magnitude as the divisor,) and divide the product 
by the numeraJtor. 

2. How many times is f contained in 8 ? 8 -*- f = how 
many? 

OPERATION. 

8 Dividend. 
5 Denominator. 

Numerator J 3)40 

Quotient J 13^ times^ the Answer. 

To multiply by a fraction, we have seen, (IT 62,) implies 
two operations — a division and a nrnltiyHcaJLiorx^ ^q^^^q^\.^ 
divide bj a fraction implies two Oioeto^ot^A — a m\il^'^\wj>>«^ 
end a dwision. 



116 



FfiACmONS. 



VBt 



IT 56. Division is the reverse of multiplication. 



To multiply by a fraction, 
whether the multiplicand be 
a whole number or a fraction, 
as has been already shown, 
(IT 62,) we divide by the de- 
nominator of the multiplying 
fraction, and multiply the quo- 
tient by the numerator. 

Note. In either case, it is matter of indifference, as it 
respects the result, which of these operations precedes the 
other; but in practice it will frequently be more convenient, 
that the multiplication precede the division. 



To divide by a fracttcm, 
whether the dividend be a 
whole number or a fraction, 
we multijdy by the denomina- 
tor of the dividing fraction, 
and divide the product by the 
numerator. 



12 multiplied by ^, the pro- 
duct is 9. 

In multiplication, the mul- 
tiplier being less than unity, 
or 1, vnW require the product 
to be less than the multipli- 
cand, (IT 62,) to which it is 
only equal when the multi- 
plier is 1, and greater when 
the multiplier is more than 1. 



12 divided by {, the quo- 
tient is 16. 

In division, the divisor be- 
ing less than unity, or 1, will 
be contained a greater number 
of times; consequently will re- 
quire the quotient to be great- 
er than the dividend, to which 
it will be equal when the di- 
visor is 1, and less when the 
divisor is more than 1. 



EXAMPLES FOR PRACTICE. 

1. How many times is J contained in 7 ? 7 -j- J = how 
many? 

2. How many times can I draw J of a gallon of wine out 
of a cask containing 26 gallons ? 

3. Divide 3 by f . 6 by f . 10 by f . 

4. If a man drink -^ of a quart of rum a day, how long 
will 3 gallons last him ? 

6. If 22 bushels of oats sow an acre, how many acres will 
22 bushels sow ? 22 -^ 2J = how many times ? 

Note, Reduce the mixed number to an improper frac- 
tion, ^ = Jji.. Alls. 8 acres. 

6. At $4f a yard, how many yards of cloth may be 
bought for $ 37 ? Ans. S^ yards. 

7. How many times is ^ contaiixed m 84 ? 

A3N&X ^^^^kSfiSA. 
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8. How many times is ^ contained in 6 ? 

Ans. I of 1 time. 

9. How many times is 8f contained in 53 ? 

Ans. 6^f times. 

10. At f of a dollar for building 1 rod of stone wall, how 
many rods may be built for $ 87 ? 87 -?- f = how many 
times? 

To dwide one fraction by another. 

IT 67. 1. At f of a dollar per bushel, how much rye may 
be bought for f of a dollar ? f is contained in f how many 
times? 

Had Hate rye been 2 tahole dollars per bushel, instead of § 
of a dollar, it is evident, that -^ of a dollar must have been 
divided by 2, and the quotient would have been •^; but the 
divisor is 3ds, and 3ds will be contained 3 times where a 
like number of whole ones are contained 1 time ; conse- 
quently the quotient -^ is 3 times too smaUj and must there- 
fore, in order to give the true answer, be multiplied by 3, 
that is, by the denominator of the divisor ; 3 times ^ = 
^, bushtl, Ans. 

The process is that already described, IT 55 and IT 56. If 
carefully considered, it will be perceived, that the nwnerator 
of the divisor is multiplied into the denominator of the divi- 
dend, and the denonmator of the divisor into the numerator 
of the dividend ; wherefore, in practice^ it will be more con- 
venient to invert the dmsor ; mus, f inverted becomes ^ ; 
then ittuUvply together the two vpper terms for a numerator^ and 
the two lower tennsfor a denominator^ as in the multiplication 
of one fraction by another. Thus, in the above example, 
3X3_9 , . 

2'X5""10»*^*^^^^'®- 

EXAMPIiES FOR PRACTICE. 

2. At ^ of a dollar per bushel for apples, how many bush- 
els may be bought for ( of a dollar ? How many times is \ 
contained in J ? Ans. 3 J bushels. 

3. If 4 of a yard of cloth cost f of a dollar, what is that 
per yard ? It will be recollected, (IT 24,) that when the cost 
of any quantity is given to find the price of a unit, we ditide 
the cost by the quantity. Thus, f (the cost) divided by { 
(the quantity) will give the price of 1 yaxd. 
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Proof. If the work be right, (IT 16, " Proof;") Uie pro- 
duct of the quotient into the divisor will be equtl to the 
dividend ; thus, Jfc X i ~ 4- This, it will be perceived, 
is roultiplying the price of one yard {^\) by the quantity ( j) 
to find the oost {^;) and is, in fact, reversing the que^oD, 
thus, If the price of 1 yard be J^ of a dollar, what will J of a 
yard cost? Ans. -g of a dollar. 

Note. Let the pupil he required to reverse and prove the 
• succeeding examples in the same manner. 

4. How many bushels of apples, at -^ of a dollar per 
bushel, may be bought for ^ of a dollar ? Aja. 4 J bushels. 

5. If 4| pounds of butter serve a family 1 week, how 
many weeks will 36J pounds serve them ? 

The mixed numbers, it will be recollected, may be re- 
duced to improper fractionB, Ana. Syfj- weeks, 

6. Divide^ by f Quol.1. Divide J by j^. Quol. 2. 

7. Divide £ by jt- Quot.3. Divide J by ^. Quot. H. 

8. Divide 2^ by l^J. Divide lOg hy 2J. 

Quof. 1^ Quol. 4^ 

9. _How many times is -^ contained in ^ ? Ans. 4 timet 

10. How many times is f contained in 4J ? 

Am. Uptime- 

11. Divide J of J hy J of ^ Quol. 4. 

IT 08. The Rule /or division offiacdoni may now he pre- 
lented at one new : — 

I. To dicide a fiaction hy a ichole numher, — Dimde the 
numerator by the whole numher, when it can be done wiih- 
out a remainder, and under the quotient write the denomi- 
nator ; otherwise, miUliply the denoiainalor by it, and over the 
product write the numerator. 

II. To dieide a ickole Tiumbtr hy a fraclion, — Malliply tlie 
dividend hy the detioiniiialor of uie fraction, and divide the 
product by the tatmernlor. 

III. To divide one JTitclion by anolher, — Invert the rfiriMi- 
and multiply togetlier the two upper terms for a numerator, 
and the two Inwer terms for a denominator. 

Nate. If either or both are mixed numbers, tliey may be 
reduced to improper fractious, 
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EXAMPLES FOR PRACTICE. 

I. If 7 lb. of sugar cost -^^j of a dollar, what la it per 
peund ? -fi^ -T- 7 ^: how mucli ? ^ of -^j is how much ? 

. At $ ^ for f of a barrel of cider, ivhat is that per bar* 
rel? 

3. If 4 pounds of tobacco cost | of a dollar, what does 1 
pound cost ^ 

4. If J of a yard cost $ 4, what is the price per yard 
^ 5. If 14j yards cost $ 75, what is the price per yard ? 

Arts. 5 A, 

6. At 31^ dollars for lOj- barrels of cider, what is that 
per barrel? Afu. $3. 

7. How many tiraes is | contained in 746 ? Ans. 1989^, 
9. Divide J of g by f . Divide J by f of f . 

Qaot. J. Quol. Sii. 

9. Divide ^ of J by | of $. Quot. ^. 

10. Divide ^ of 4 by -,V Quot. 3. 

II. Divide 4& by f of 4. Quot. 2^ 
12. Divide g of 4 by 4g. Quot. 
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ADDITION AND SUBTRACTION OP FRACTIONai! 

IT S9. 1- A boy gave to one of his companions g of an 
orange, to another J, to another ^ ; what part of an orange 
did he give to all ? f -H S -|- 4 ^^ 1'""' much ? Ans. ^, 

2, A cow consumes, in 1 month, -ji^ of a ton of hay 
horse. In the same time, consumes -^ of a ton ; and a pair 
of oxen, -^; how much do they all consume ? how muclk 

more does ihe horse consume than the cow ? the oxen^ 

than the horse ? t^ + A + A = ''"w much ? -^ — -^ 
fcow much ? -^ — A ^^ '"*^*' much I 

3. ^-(-f-[-^ — how much? J — J = how much 
4- A + A + A + iJ + /a = I»owmuch? H--A 

bow much ? 

S. A boy, having J of an apple, gave ^ of it to his sister 
what part of the apple had he left ? \ — ^^ ' ^^^ 
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When the denominators of two or more fractions are aUke^ 
(as in the foregoing examples,) they are said to have a common 
denominator. The parts are then in the same denomLsia- 
tion, and, consequently, of the same magnitude or value* 4t 
is evident, therefore, mat they may he added or subtracted, 
by adding or subtracting their numerators^ that is, the num- 
ber of their parts, care being taken to write under the re- 
sult their proper denominator. Thus, /^-f"-A' = 'ifJ t — i 

6. A boy, haying an orange, gave f of it to his sister, and 
^ of it to lus brother ; what part of the orange did he give 
away ? 

4Uis and 8ths, being parts of different magnitudes, or value, 
cannot be added together. We must therefore first reduce 
them to parts of the same magnitude, that is, to a common de^ 
nominator, f are 3 parts. If each of these parts be divided 
into 2 equal parts, diat is, if we multiply both terms of the 
fraction f by 2, (IF 46,) it will be changed to f ; then f and 
i are f . Ans. |- of an orange. 

7. A man had f of a hogshead of molasses in one cask, 
and f of a hogshead in another ; how much more in one 
cask than in the other ? 

Here, 3ds cannot be so divided as to become 5ths, nor 
can 5ths be so divided as to become 3ds ; but if the 3ds be 
each divided into 5 equal parts, and the 5ths each into 3 
equal parts, they will all become 15ths. The f will become 
i%y and the | will become -f^ ; then, ^ taken from f^ leaves 

IT 60. From the very process of dividing each of the 
parts, that is, of increasing the denominators by nudiiphpng 
them, it follows, that each denominator must be 2l factor of 
the common denominator ; now, multiplying all the denomina- 
tors together will evidently produce such a number. 

Hence, To reduce fractions of different denomkuUors to 
equivalent fra^tions^ having a common denomtnatoTj — ^Rule: 
Multiply together all the denominators for a common derumor 
natory and, as by this process each denominator is multiplied 
by all the others, so, to retain the value of each fraction, 
multiply each numerator by all the denominators, except its 
own, for a new numerator, and under it write the conunoa 
denomiDator^ 
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£XAMPI.£S FOR PRACTICE. 

1. Reduoe }, J and f to fractions of equal value, having a 
eommon denominator. 

8 X '^ X 5 =60, the common denominator; 

2 X 4 X 5 = 40, the new numerator for the first fraction. 
3X3X5 = 45, the new numerator for the second fraction. 

3 X 4 X 4 =: 48, the new numerator for the third fraction. 
The new fractions, therefore, are fj, fj, and f§. By an 

inspection of the operation, the pupil will perceive, that the 
numerator and denominator of each fraction have heen mul- 
tiplied hy the same numhers; consequently, (IT 46,) that 
their value has not heen altered. 

2. Reduce j-, f, ^ and ^ to equivalent fractions, having a 
common denominator. Am. ^9, ^, fj^, j^J. 

3. Reduce to equivalent fractions of a common denomi- 
nator, and add together, <J-, f , and ^ 

^^- f* + I* + 4* = i* = 1 A*, Anumnt. 

4. Add together f and f . Amounty 1 j-J. 

6. What is the amount of i+} + | + 4? 

Ins. Hi = 1^^. 

6. What are the fractions of a common denominator 
equivalent to f and f ? Ans. ^ and fj, or -^ and |f . 

We have wready seen, (IT 69, ex. 7,) that the common 
denominator may he any number, of which each given de- 
nominator is a factor, that is, any number which may be di- 
vided by ectch of them without a remainder. Such a number 
is called a comnum mult^piLe of all its common divisors, and 
the least number that will do this is called their least com- 
mon multiple ; therefore, the least common denominator of any 
fractions is the least common midtipU ofaU their denominators. 
Though the rule already given will always find a common 
multiple of the given denominators, yet it will not always 
find their least common multiple. In the last example, 24 
is evidently a common multiple of 4 and 6, for it will exactly 
measure both of them; but 12 will do the same, and as 12 is 
the least number that will do this, it is the least common 
multiple of 4 and 6. It will therefore be convenient to have 
B,.Tule for finding this least common multiple. Let the num- 
bers be 4 and 6. ^ 

It is evident, that one number is a multiple of another., 
when the former contains all the {aclois oi Vikfc\^XXKt% '^S&a 

L 
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factors of 4 are 2 and 2, (2 X 2^4.) The faclori of 6 
arc 2 and 3, (2 X 3 = 6.) Consequently, 2X2X3—12 
vontains the factors of 4, that is, 2 X 2 ; and also contaiDj the 
factors of 6, ihat is, 2X3. 12, then, is a commou multiple 
of 4 and 6, and it is the leoit common multiple, because it 
does not contain any factor, except those which make up 
the numbers 4 and 6 ; nor either of those repeated more 
than is necessary to produce 4 and 6. Hence it foUons, 
that when any two numbers have a factor common to both, 
it may be once omitted ; thus, 2 is a factor common both to 
4 and 6, and is consequently once omitted. 

IT 61. On this principle is founded the Rule for finditg 
the least common tnuliiple of two or more mtmbers. ^Vrite 
down the numbers in a line, and divide them by any number 
that will measure two or more of them ; and write the quo- 
tients and undivided numbers in a line beneath. Divide this 
line as before, and so on, until there are no two numbers 
that can be measured by the same divisor; then the conti- 
nual product of all the divisors and numbers in the last line 
will be the least common multiple required. 

Let us apply the rule to find the least common multipla 
of 4 and 6. 

4 and 6 may both be measured by 2 ; the 
^ I ^ ■ ° quotients are 2 and 3. There is no number great- 
2,3 er than 1 , which will measure 3 and 3. There- 
fore, 2 X 2 X 3^^ 12 is the least common mul- 
tiple of 4 and 6. 

If the pupil examine the process, he will see that the di- 
visor 2 is a factor common to 4 and 6, and that dividing 4 
by this factor gives for a quotient its other factor, 2. In the 
same manner, dividing 6 gives its other faclor, 3. Therefore 
the divisor and quotients make up all the faetora of the two 
numbers, which, multiplied together, must give the com- 
mon multiple. 

7. Reduce J, ^, J and ^ to equivalent fractions of the 
least common denominator. 

OPERATION. Then, 2 X 3 X 2 ^ 12,least common 

2)4.2.3.6 denominator. It is evident we need 
3 ) 2 . 1.3.3 not multiply by the Is, as this would 
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not alter the result. 
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To find the new numerators, that is, how many 12ths 
each fraction is, we may take |, j^, % and i of 12. Thus : 

i of 12 = 9 X ^^ / A = 4 * 

4^ of 12 = 6 / New numerators, which, \ V — 1 
f r , « o > written over the com- / V ? 
f of 12 = 8 ^ ^^^ denominators, give i A = f 

iofl2 = 2) '^ ( A = i 

Ans. ^, -^j 1^ and ^. 

8. Reduce j-, f , and f to fractions having the least com* 
mon denominator, and add them together. 

^^' ii + A + fl = H= ^ih amount. 

9. Reduce i and i to fractions of the least common de- 
nominator, and subtract one from the other. 

Ans. -^ — A = tV> difference. 

10. What is the least number that 3, 5, 8 and 10 will 
measure ? Ans. 120. 

11. There are 3 pieces of cloth, one containing 7 J yards, 
another 13f yards, and the other 15} yards; how many 
yards in the 3 pieces. 

Before adding, reduce the fractional parts to their leasf 

common denominator ; this being done, we shall have, 

»y3 — "y 1 8 Adding together all the 24thsj viz. 18 -j- 20 

^t — ^Jf ) -j- 21, we obtain 69, that is, ff = 2^^. 

13f=13JJ V \ye ^vrite down the fraction iJJ under the 

15|- = 15f^ ) other fractions, and reserve the 2 integers 

A 3711 ^o be carried to the amount of the other 

^* integers, making in the whole 37^, Ans. 

12. There was a piece of cloth containing 34f yards, 

from which were taken 12} yards ; how much was there 

left? 

We cannot take 16 twenty-fourths 

34t — 34^ ^^^ £j.^j^ .9 twenty-fourths, (^ ;) we 

12f = 12^ must, therefore, borrow 1 integer, = 24 

Ans "suT vds twenty-fourths, (fj,) which, with A, 

^ns. zi^i ywf. makes fi; we can now take H from 

Jf , and there will remain ^ ; but, as we borrowed, so also 
we must carry 1 to the 12, which makes it 13, and 13 4rom 
34 leaves 21. Ans. 21^. 

13. What is the amount of J of f of a yard, f of a yard 
and •( of 2 yards ? 

Note. The compound fraction may be reduced to a sinp- 
pie fraction; thus, iofi = f; andiof2 = f; thea, f -V 
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IF 6tkm From the foregoing examples we derive the fol- 
lowing Rule : — To add or mbiract JracHonSj add or subtract 
their numerators^ when they have a common denominator j 
otherwise, they must first be reduced to a common denomi- 
nator. 

Note, Compound fractions must be reduced to simple 
fractions before adding or subtracting. 

£XAMPIi£S FOR PRACTICE. 

1. What is the amount off, 4} and 12 ? Ans. 17j^. 

2. A man bought a ticket, and sold f of j- of it ; what part 
of the ticket had he left ? Am. f . 

3. Add together ^, |, ^, ^^ ^ and j^* AmounUj 2^. 

4. What is the difference between 14^ and 16^ ? 

Ana. 1-|§» 

5. From 1 j- take f • Remainder^ |« 

6. From 3 take ^. Rem. 2§^ 

7. From 147^ take 48f . Rem. 98f 

8. From j^ of -^ take j- of ^. Rem. ^^ 

9. Add together 112^, 31 If, and lOOOf. 

10. Add together 14, 11, 4f, ^ and ^. 

11. From f take j^« From } take i. 

12. What is the difference between ^ and ^? f and J? 
{and}? fandf? fandf? fandf? 

13. How much is 1— i? l—i^ 1 — f ? 1—*^ 
2 — f? 2 — f? 2i— f? 3t — tV? 1000 — tV? 



REDUCTION OF FRACTIONS. 

IT 63. We have seen,. (IT 33,) that integers of one denomi 
nation may be reduced to integers of another denomination. 
It is evident, thsit fractions of one denomination, after the 
same manner, and by the same ndeSj may be reduced to 
fractions of another denomination; that is, fractions^ like 
integers, may be brought into lower denominations by mul* 
tiplicatumj and into higher denominations by dimsion^ 
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To reduce higher into lower 
denominations. 

(Rule. See IT 34.) 

1. Reduce ^hr ^^ ^ pound 
to prhc6, or the fraction of a 
penny. 

Note. Let it be recollect- 
ed, that a fraction is multiplied 
either by dividing its denomi* 
naloTj or by multiplying its nur 
merator. 

T:h£ X 20i=tVs. X 12 
=:fd. Ans. 

Or thus: ^of^ofJja = 
JU 1= f of a penny, Ans. 

3. Reduce y^Vrr ^^ ^ pound 
to the fraction of a farthing. 
TsW * . X 20 = i ^ia s. X 

|q- 

Or thus : 
Num. 1 

20 s. in 1 ;£. 

12 d. in 1 s. 

240 

4 q. in 1 d. 

960 

Then, ^y\F=iq. Ans. 

5. Reduce g^ag ^^^ guinea 
to the fraction of a penny. 

7. Reduce ^ of a guinea to 
the fraction of a pound. 

Consult IT 34, ex. 11. 

9r Reduce J of a moidore, at 
36 s. to the fraction of a guinea. 

1 1. Reduce ^ of a pound, 
Troy, to the fraction of an 
ounce. 



To reduce loioer into higher 
denominations. 

(Rule, See IT 34.) 

2. Reduce f of a penny to 
the fraction of a pound. 

Note. Division is perform- 
ed either by dividing the nur 
merator J or by multiplying the 
denominator. 

f d. -f- 12 = ^s. -^20 = 
2'^7i' £ • Ans. 

Or thus : f of i^ of j^y = 

le^flo -^^ yiiF ^ • Ans. 



4. Reduce f of a farthing 
to the fraction of a pound. 

J q. ^ 4^ A d;_-^ 12 = 

Or thus : 
Denom. 4 

4 q. in 1 d. 

li 

12 d. in 1 s. 



192 
20 s. inl £. 



3840 
Then, ^^ = ysW^- ^««- 

6. Reduce f of a penny to 
the fraction of a guinea. 

8. Reduce f of a pound to 
the fraction of a guinea. 

10. Reduce f|^ of a guinea 
to the fraction of a moidore. 

12. Reduce f of an ounce 
to the fraction of a pound 
Troy. 
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13. Reduce sV ^^ <^ pound, 
avoirdupois, to the fraction of 
an ounce. 

15. A man has yj^ of a 
hogshead of wine ; what part 
is that of a pint ? 

17. A cucumber grew to the 

length of 7^Vt> ^^ ^ ^^^^ i ^^^^ 
part is that of a foot? 

19. Reduce } of ^ of a 

f>ound to the fraction of a shil- 
iug. 

21. Reduce i of ^ of 3 
pounds to the fraction of a 
penny. 



IT 64« It will frequently be 
required to find the value of a 
fraction^ that is, to reduce a 
Jractio7i to integers of less de^ 
nominations, 

1. What is the value of f 
of a pound ? In other words, 
Reduce f of a pound to shil- 
lings and pence. 

f of a pound is ^ = 13J shil- 
lings ; it is evident from ^ of 
a shilling may be obtained 
some pence ; ^ of a shilling is 
Jj^ = 4 d. That i^— Multiply 
the numerator by that number 
which will reduce it tn the next 
less denomination, and divide 
the product by the denominator; 
if there be a remainder, mrdliply 
and divide as before, and so on ; 
the several quotients, placed one 
after another, in their order, 
wiU de ihe answer. 



14. Reduce f of an ounce 
to the fractiim of a pound 
avoirdupois. 

16. A man has -f^ of a pint 
of wine ; what part is that of 
a hogshead ? 

18. A cucumber grew to 
the length of 1 foot 4 inches 
=:-ff = f ofafoot; what part 
is that of a mile ? 

20. f^ of a shilh'ng is § of 
what fraction of a pound ? 

22. J^ of a penny is |^ of 
what fraction of 3 pounds ? 
-y^ of a penny is -ft- of what 
part of 3 pounds ? -^^ of a 
penny is \ of f^ of how muiy 
pounds? 

It will frequently be re* 
quired to reduce integers to 
the fraction of a greater de« 
nomination. 

2. Reduce 13 s. 4 d. to the 
fraction of a pound. 

13 s. 4 d. is 160 pence* 
there are 240 pence in a 
pound ; therefore, 13 s. 4 d. is 
^J = f of a pound. That 
is, — Reduce the given sum or 
quantity to the least denofninor 
tion mentioned in it, for a nu- 
meraior ; then reduce an inte- 
ger of that greater denominc^ 
tion (to a fraction of which it 
is required to reduce the giv- 
en sum or quantity) to the 
same denominati(m,for a denami 
imtor, and they will form the 
fraction required. 
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EXAMPLES FOR PRACTICE. 

3. What is the value of f 
of a shilling ? 



Ntxmer. 



OPERATION. 
3 
12 



Denom. 8)36 (4 d. 2 q« Ans. 
32 

4 
4 

16(2 q. 
16 

6. What is the value of f 
of a pound Troy ? 

7. What is the value off 
of a pound avoirdupois ? 



EXAMPLES FOR PRACTICE. 

4. Reduce 4 d. 2 q. to the 
fraction of a shilling. 

OPERATION. 
4 d. 2 q. Is. 

4 12 



9. ^ of a month is howma^- 
ny days, hours, and minutes ? 

11. Reduce f of a mile to 
its proper quantity. 

13. Redtiee -^ of an acre 
to its proper quantity. 

16. What is the value of 
•}f of a dollar in shillings, 
pence, &c. ? 

17. What is the value o{^ 
of a yard ? 

19. What is the value of -^ 
of a ton ? 



18 Numer, 



12 
4 

48 Denom* 
^=i Ans. 



6. Reduce 7 oz« 4 pwt« to 
the fraction of a pound Troy. 

8. Reduce 8 oz. 14f dr. to 
the fraction of a pound avoir- 
dupois. 

Note. Both the numerator 
and the denominator must he 
reduced to 9ths of a dr. 

10. 3 weeks, 1 d. 9 h. 36 m. 
is what fraction of a month ? 

12. Reduce 4 fur. 125 yds. 
2 ft 1 in. 24- har. to the frac- 
tion of a mile. 

14. Reduce 1 rood 30 poles 
to the fraction of an acre. 

16. Reduce 5 s. 7j- d. to 
the fraction of a dollar. 

18. Reduce 2 ft 8 in. 1^ h. 
to the fraction of a yard. 

20. Reduce 4 cwt 2 qr. 12 
Ih. 14 oz. 12-^ dr. to the frac- 
|tionofaton. 

Note. Let the pupil he required to reverse and prove the 
following examples : 

21. What is the value of ^ of a g;am^^) 
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22. Reduce 3 roods 17^ poles to the fraction of an acre. 

23. A man bought 27 gal. 3 qts. 1 pt of molasses ; tvhat 
part is that of a hogshead ? 

24. A man purchased -f^ of 7 cwt of sugar ; how much 
sugar did he purchase ? 

25. 13 h. 42 m. 51^ s. is what part or fraction of a day ? 



SUPPIiElflEliT TO FRAOTXOm. 

QUESTIONS. 

1. What are fractions? 2. Whence is it that the parts 
into which any thing or any number may be divided, take 
their name ? 3. How are fractions represented by figures ? 
4. What is the . number above the line called ? — ^Why is it 
80 called ? 5. What is the number- below the line called ? 
— ^Why is it so called ? — ^What does it show ? 6. What is 
it which determines the magnitude of the parts? — ^Why? 

7. What is a simple or proper fraction ? an improper 

fraction ? — a mixed number ? 8. How is an improper 
iraction reduced to a whole or mixed number ? 9. How i& 

a mixed number reduced to an improper fraction ? & 

whole number? 10. What is understood by the terms of the 
fraction? 11. How is a fraction reduced to its most simple 
or lowest terms f 12. What is understood by a common di- 
visor ? — by the greatest common divisor ? 13. How is 
it found ? 14. How many ways are there to multiply a frac- 
tion by a whole number ? 15. How does it appear, that di' 
viding the denominator midtiplies the fraction ? 16. How is a 
mured number multiplied? 17. What is implied in multi- 
plying by a fraction ? 18. Of how many operations does it 
consist ?—rWhat are they? 19. When the multiplier is less 
than a unit^ what is the product compared with the multi- 
plicand ? 20. How do you multiply a whole number by 
a fraction? 21. How do yon multiply one fraction by ano- 
ther? 22. How do you multiply a mixed number by a 
mixed number ? 23. How does it appear, that in multiply- 
ino^ holh terras of the fraction by the same number the value 
of the fraction is not altered?* 24. How many ways are 
there to divide a fraction by a whole number ? — What are 
they? 25. How docs it appear that di fraction is dimded by 
mu/^lying its deiummutor ? 26. How does diovding by 9^ 
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fraction differ from rmdtvplying by a fraction? 27. When 

the divisor is less than a unit, what is the quotient compared 

. with the dividend ? 28. What is understood by a common 

denominator ? ^ the least common denominator ? 29. 

How dees it appear, that each ginen denominator must be a 
factor of the common denominator ? 80. How is the com- 
mon denominator to two or more fractions found? 31, 

What is understood by a multiple ? by a common mtdtir 

pie ? by the least common multiple ? — ^What is the pro- 
cess of finding it ? 32. How are fractions added and sub- 
tracted ? 33. How is a fraction of a greater denomination 
reduced to one of a less ? ■ of a less to a greater ? 34. 
How are fractions of a greater denomination reduced to in- 
tegers of a less ? integers of a less denomination to the 

/Taction of a greater ? 



EXERCISES. 

1. What is the amount of f and f ? •— *.i ^ and Jf 
of 12^, 3f and 4f ? Ans. to the lastj 20^. 



2. To { of a pound add f of a shilling. Amounty 18^ s. 
Note. First reduce both to the same denomination. 

3. f of a day added to f of an hour make how many 
hours ? what part of a day ? Ans. i9 the last^ |f d. 

4. Add i lb. Troy to -^ of an oz. 

Amounty 6 oz. 11 pwt. 16 gr, 
6. How much is J less i? ^ — ^? -At— A^ ^H 
_4+? 6-4f? «J — ibffoff? 

Ans. to the idsly ^^. 

6. From ^ shilling take f of a penny. Rem. b\ d. 

7. From f of an ounce take f of a pwt. 

Rem^ 11 pwt. 3 grs. 

8. From 4 days 7^ hours take 1 d. 9-^ h. 

Rem. 2 d. 22 h. 20 m. 

9. At $ f per yard, what costs f of a yard of cloth ? 

IT 65. The |)f ice of unity, or 1, being given, to find the 
cost of any quantity, either has or mme 9ian unity, multiply 
the price by the quantity. On the other hand, the cost of any 

auantity, either less or mSe than unity, being given, to find 
ie price of unity, or 1, dipide the cost by the quant^t^. 
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1. If -{4 1^* ^f sugar cost -^ of a shilling, what will {} of 
a pound cost ?• 

This example will require two operations : first, as abore, 
to find the price of 1 lb. ; secondly, having found the price 
of 1 lb., to find the cost of ff of a pound, -fs »» -i- ii (-ff 
of T^j s. IT 57) = ^ s. the price of 1 lb. Then, ^8. X 
H (H of ifW 8. IT 63) = mi s. = 4 d. 3f aji q., the 
Answer. 

Or we may reason thus : first to find the price of 1 lb. : 
■f^ lb. costs ^ s. If we knew what -^ lb. would cost, 
we might repeat this 13 t^mes, and the result would be the 
price of 1 lb. ^ is 11 parts. If ^^ lb. costs ^ s., it is evi- 
dent tV lb. will cost iV of -ft^ = li^ s., and -}| lb. will cost 
13 times as much, that is, -^^ s. = the price of 1 lb. Then, 
H of T^ff s. = mi s., the cost of i§ of a pound, mi s. 
= 4 d. 3f$l^ q., as before. This process is called solving 
the question hy analysis* 

After the same manner let the pupil solve the following 
questions : 

2. If 7 lb. of sugar cost 2 of a dollar, what is that a 
pound ^ -f of J = how much ? What is it for 4 lb. ? ^ 
of f = how much ? What for 12 pounds ? y of f = how 
much ? Ans. to the lastj $ If 

3. If 6 j- yds. of cloth cost $ 3, what cost 9^ yards ? 

Ans. $4<269. 

4. If 2 oz. of silver cost $ 2^24, what oosts f oz. ? 

Ans. $^84* 

5. Iff oz. costs $ij-, what costs 1 oz. ? Ans, $ 1^283. 

6. If ^ lb. less by ^ costs 13-^ d., what costs 14 lb. less by 
i of 2 lb. ? Ans. 4£. 9 s. 9^d. 

7. If i yd. cost $ J, what will 40J yds. cost ? 

Ans. $ 59^062 -f-. 

8. If -/^ of a ship costs $ 251, what is ^ of her worth ^ 

Ans. $53^785+. 

9. At 3|£. per cwt., what will 9^ lb. cost? 

Ans. 6 8. 2-^d* 

10. A merchant, owning ^ of a vessel, sold f of his share 
for $ 957 ; what was the vessel worth ? Ans. $ 1794*375, 

11. If I yds. cost f jS., what will -^ of an ell Eng. cost? 

Ans. 17 s. 1 d. 2f q. 

* This and the following are examples usually referred to the rule Proportim 
or Rule of Three, See IT 95 ex. 35. 
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12. A merchant bought a number of bales of velvet, ^ach 
containing 129^ yards, at the rate of $ 7 for 5 yards, and 
sold them out at the rate of $ 1 1 for 7 yards, and gained 

^ $ 200 by the bargain ; how many bales were there ? 

First find for what he sold 5 yards; then* what he gained 
on 5 yards — what he gained on 1 yard. Then, as many times 
as the sum gained on 1 yd. is contained in $ 200, so many 
yards there must have been. Having found the number of 
yards, reduce them to bales. Ans. 9 bales. 

13. If a staff, 5f ft. in length, cast a shadow of 6 feet, how 
high is that steeple whose shadow measures 153 feet ? 

Ans, 144^ feet 

14. If 16 men finish a piece of work in 28^ days, how 
long will it take 12 men to do the same work ? 

First find how long it would take 1 man to do it ; then 12 
men will do it in ^ of that time. Ans. 37^ days. 

15. How many pieces of merchandise, at 20^ s. apiece, 
aiust be given for 240 pieces, at 12^ s. apiece ? Ans. 149^^^!-. 

16. How many yards of hocking that is 1^ yd. wide will 
be sufficient to line 20 yds. of camlet that is ^ of a yard 
wide ? 

First find the contents of the camlet in square measure ; 
the&.it will be easy to find how many yards in length of 
booking HkgX is 1^ yd. wide it will take to make the same 
quantity. Ans. 12 yards of camlet. 

17. If H yd. ih' breadth require 20 J yds. in length to 
make a cloak, what in length that is ^ yd. wide will be re- 
quired to make the same ? Ans. 34^ yds. 

18. If 7 horses consume 2^ toos of hay in 6 weeks, how 
mapy tons will 12 horses consume k^ 8 weeks ? 

If we knew how much 1 horse consumed in 1 week, it 
would be easy to find how much 12 horses would consume 
in 8 weeks. 

2f = -^ tons. If 7 horses consume ^ tons in 6^ weeks, 
1 horse will consume ^ of -^ = ^ of a ton in 6 weeks ; aB4 
if a horse consume. ^ ofsi ton in 6 weeks, he will consume 
•j- of ^ == -^^g^ of a ton in 1 week. 12 horses will consume 
12 times -j^^ == -Jff in 1 week, and in 8 weeks they will 
consume 8 times {^ = -^ = 6^ tons, Ans. 

19. A man with his family, which in all were 5 persons, 
did usually drink 7|- gallons of cider^iu 1 week ; how much 
"will they drink in 22^ weeks when 3^ persons more are 
added to the family ? As^. '^^ ^^\a. 
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20. If 9 students spend lOJJS. in 18 days, how much 
will 20 students spend in 30 days ? Aia. 39£ . 18 b. 4g} A. 



DECIMAL FRACTIONS. 

IF S6> We have seen, that an individual thing or number 
may be divided into any number of equal parts, and tlist 
these parts will be called halves, thirds, fourths, fifths, sixths, 
&c., according to the number of parts into which the thing 
or number may he divided ; and Uiat each of these parts may 
be again divided into any other number of equal parts, and so 
on. Such are called cornnwii, or 0u/(;ar/rac(i(nM. Their denom- 
inators are not uniform, but vary with every varying division 
of a unit It is this circumstance which occasions the chief 
difficulty in the operations to be performed oa them ; for 
when numbers are divided into diiferent kinds or parts, they 
cannot be so easily compared. This difficulty led to the in- 
vention of decimal fractions, in which an individual thing, or 
number, is supposed to be divided first into ten equal paria, 
which will be tenths ; and each of these parts to be again di 
vided into ten other equal parts, which will be hjtndredAs , 
and each of these parts to be still further divided into ten 
other equal parts, which will be thommtdlhs ; and so on. 
Such are called decimal fractiims, (from the Latin word decern, 
which signifies ten,) because they increase and decrease, in a 
tenfold proportion, in the same manner as whole numbers. 

IT 67. In this way of dividing a unit, it is evident, that 
the denominator to a decimal fraction will always be 10, 
100, 1000, or 1 with a number of ciphers annexed ; conse- 
quently, the denominator to a decimal fraction need not be 
expressed, for the numerator only, written with a point be- 
fore it (') called the separatrix, is sufficient of itself to ex- 
press the true value. Thus, 

■ft are written '6. 

^ '27. 

T^r?!^ '685, 

The denominator to a decimal fraction, although not ex- 
pressed, is always understood, and is 1 with as many ei- 
I lers annexed as there are places in the numerator. Thus, 
•0765 is a decimal consisting of four places ; consequently, 
J with four ciphers annexed (10000) is its proper denomina. 
tor. Jd^ decimal maybe exptcEaei m 'ive. feTOi ol ^ liumr 
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mon fraction by writing nnder it its proper denominator. 
Tlius, '3765 expressed in the form of a common fraction^ 

When whole numbers and decimals are expressed tx^ 
^ther, in the same number, it is called a mixed mtmber. 
liius, 25'G3 is ft mixed number, 25', or ail the figures on the 
left hand of the decimal point, I>eing whide numbera, and 
'63, or all the figures on the right band of the decimal point, 
being deumals. 

The names of die places to ten-mil Uonths, tnd, generally, 
bow to read or write decimal fractions, may be seen fnut 
the following 

TABI.E. 
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From the table it appears, that the first figure on the rigiit 
hand of the decimal point signifies so many tenth parts of a 
unit ; the second figure, so many hundredth parts of a unit ; 
the third figure, so many thousandth parts of a unit, &c. It 
takes 10 thousandths to make 1 hundredth, 10 hundredths 
to make 1 tenth, and 10 tenths to make 1 unit, in the same 
manner as it takes 10 units to make 1 ten, 10 tens to make 
1 hundred, &c. Consequently, we may regard unity as a 
starting point, from whence whole numbers proceed, con- 
tinually increasing in a tenfold proportion towards the left 
hand, and decimals continually decreasingy in the same pro- 
portion, towards the right hand. But as decimals decrease 
towards the right hand, it follows of course, that they in- 
crease towards the left hand, in the same manner as whole 
numbers. 

IT 68. The value of -every figure is determined by its 
place from units. Consequently, ciphers placed at the right 
hand of decimals do not alter their value, since every signifi- 
cant figure continues to possess the same place from unity. 
Thus, ^5, ^50, ^500 are all of the same value, each being 
equal to -j*^, or ^. 

But every cipher, placed at the left hand of decimal frac- 
tions, diminishes them tenfold, by removing the significant 
figures further from unity, and consequently making each 
part ten times as small. Thus, ^5, *05, '005, are of difierent 
value, '5 being equal to t^, or ^ ; '06 being equal to y^, or 
sh ; and '005 being equal to ^Attj ot ^. 

Decimal fractions, having different denominators^ are readily 
reduced to a common denominatoTy by annexing ciphers until 
they are equal in number of places. Thus, '5, '06, '234 may 
be reduced to '500, '060, '234, each of which has 1000 for a 
common denominator. 

^ 69. Decimals are read in the same manner as whole 
numbers, giving the name of the lowest denomination, or 
right hand figure, to the whole. Thus, '6863 (the lowest 
denomination, or right hand figure, being ten-thousandths) 
is read, 6853 ten-thousandths. 

Any whole number may evidently be reduced to decimal 
p«arts, that is, to tenths, hundredths, thousandths, &c. by an- 
nexing ciphers. Thus, 25 is 250 tenths, 2500 hundredths, 
25000 ^Ai^aiidths, &c. Consec^weiiU^^^SL^ mix.ed number 
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may be read together, giving it the name of the lowest de- 
nomination or right hand figure. Thus, 25^63 may be read 
2563 hundredths, and the whole may be expressed in the 
form of a common fraction, thus, ^f^» 

The denominations in federal money are made to corre- 
spond to the decimal divisions of a unit now described, dol- 
lars being units or whole numbers, dimes tenths, cents hun- 
dredths, and mills thousandths of a dollar ; consequently the 
expression of any sum in dollars, cents, and mills, b simply 
the expression of a mixed number in decimal fractions. 

Forty-six and seven tenths = 46-/|y = 46*7. 

Write the following numbers in the same manner : 

Eighteen and thirty-four hundredths. 

Fifty-two and six hundredths. 

Nineteen and four hundred eighty-seven thousandths. 

Twenty and forty-two thousandths. 

One and five thousandths. 

135 and 3784 ten-thousandths. 

9000 and 342 ten-thousandths. 

10000 and 15 ten-thousandths. 

974 and 102 millionths. 

320 and 3 tenths, 4 hundredths and 2 thousandths. 

500 and 5 hundred-thousandths. 

47 millionths. 

Four hundred and twenty-three thousandths. 



ADDITION AND SUBTRACTION OF DECIMAL 

FRACTIONS. 

IT 70- As the value of the parts in decimal fractions in- 
creases in the same proportion as units, tens, hundreds, &c., 
and may be read together, in the same manner as whole 
numbers, so, it is evident that all the operations on decimal 
fractions may be performed in the aame manner as on whole 
numbers., The only difficulty, if any, that can arise, must 
be in finding where to place the decimal point in the result 
This, in addition and subtraction, is determined by the same 
rule ; consequently, they may be exhibileA lo^^^^x* 

L A man bought a barrel o£ ftowi te %^^ ^ %sS8:\a.^\\N&» 



ter for $ 3'60, 7 pounds of sugar for 83 J cents, an ounce 
of pepper for 6 cents ; what did he give for the whole? 

OPERATION, 

$8' = SOOO mills, or lOOOths of a dollar. 

3'50 = 3500 mills, or lOOOths. 

'835 = 835 mills, or lOOOths. 

■06 = 60 mills, or lOOOths. 

Ana. $12'393= 12395 mills, or lOOOths. 

As the denominations of federal money correspond wilb 
the parts of decimal fractions, so the rules for adding ani 
Bubtracting decimals are exactly the same as for the soine 
operations in federal money. {See H 28.) 

2. A man, owing $375, paid $175'75; how much did 
he then owe ? 

OPERATION. -, 

$ 375' = 37500 cents, or lOOths of a dollar. ^ 

175'75 — 17575 cents, or lOOths of a dv..lar. ■ 

$ 199'25 = 19925 cents, or lOOths. « 

The operation is evidently the same as in suh'Taclion of 
federal money. Wherefore, — In the addition and subtrac- 
tion of decimal fractions, — Rule : Write the numfiers under 
each other, tenths under tenths, hundredths under hun- 
dredths, according to the value of their places, and point off 
in the results as many places for decimals as are equal to the 

greatest number of decimal places in any of the given num- 
eiB. 

EXAUPLSS rOK PRACTICE. 

3. A man sold wheat at several times as folloivs, viz, 
13'25 bushels; 8'4 bushels; 23'051 bushels, 6 bushels, and 
'75 of a bushel; how much did he sell in the whole .' 

Am. 51'451 bushels, 

4. What is the amount of 429, 21^^, 355-r^, 1-^-^ nud 
1,^ ? Ans. SOa^^, or 808'143. 

5. What is the amount of 2 tenths, 80 hundredth?, S9 
Uiousandths, G thousandths 9 tenths, and 5 ihousauOttiG t 

Ans. 2. 
J. What IS tne amount of three hundred twentj'-nine, and 
aeren tenths; (hirty-scven and otic bMudttd sixtY*t''''o thou- 
\adthSj and sixteen hundtedtha ! 
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7. A man, owing {| 4316, paid $376^865; how much did 
he then owe? Ana. $3939435. 

8. From thirty-five thousand take thirty-five thousandths. 

Am. 34999^965. 

9. From 5'83 take 4'2793. Am, 1'5507. 

10. From 480 take 245'0075. Ans, 234*9925. 

11. What b the difference between 1793*13 and 817* 
05693? Am. 976'07307. 

12. From 4t§^ take 2^^- Remainder^ 1^^%, or 1*98. 

13. What is the amount of 29^, ^t^xnshnnsy 9*7^0?^, 
315y^xyj 27, and 100^ ? Ans. 942*957009. 



MULTIPLICATION OF DECIMAL FRACTIONS, 

IT 71. 1. How much hay in 7 loads, each containing^ 
23*571 cwt. ? 

OPERATION. 
23*571 cwt = 23571 lOOOths of a cwt 
7 7 



Ans. 164*997 cwt = 164997 lOOOths of a cwt 

We may here (IT 69) consider the multiplicand so many 
thousandths of a cwt., and then the product will evidently be 
thousandths^ ^nd will be reduced to a mixed or whole num- 
ber by i^id^ing off* 3 figures, that is, the same number as are 
in the E||ilHplicand ; and as either factor may be made the 
multiplier, so, if the decimals had been in the multiplier^ the 
same number of places must have beeii pointed off for deci- 
mals. Hence it follows, we must always point off in the pro* 
duct as many places for decimals as there are decimal places in . 
both factors. 

2. Multiply *75 by *25. > ^ 

OPERATION. In this example, we have 4 d*e- 

"^^ cimal places in both factors ; we 

*25 must therefore point off* 4 places 

Q^e for decimals in the product The 

|RQ reason of pointing off* this num 

her may appear still moc^ ^Uiw.^ 

*1875 Product. if yre coii<6^«i ^^ Vw^ WXfs» va. 

M* 
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common or vulgar fractions. Thus, ^75 is fjf^^ and *M is 
^ir- now,^ X -^ = tVWAt = *1875, Am. same lis be- 
lore. 

3. Multiply 426 by *03. 

^^?126^'^^' Hcrcj as the number of significant 

iQ^ figures m the product is not equal to 

__^ the number of decimals in both fac- 

^00375 Prod. tors, the deficiency must be supplied 

by prefixing ciphers, that is, placing 
them at the left hand. The correctness of the rule may ap- 
pear from the following process : 425 is iW^, and '03 is 

jhF ' now, T^ft^ X T*iF = Tx/WAn> = *00376, tiie same as 
before. 

These examples will be sufficient to establish the following 

In the mfdtiplicatwn of decinud Jra^lionSy multiply as in whole 
numhersy and from the product point off so many figures for deci- 
nuds as there are decimal places in the multiplicand and muUl' 
plier counted together y andy if there are not so many figures in the 
producty supply the deficiency by prefixing ciphers. 

BXAMPI^ES FOR PRACTICE. 

4. At $ 6^47 per yard, what cost 8*3 yards of cloth ? 

Ans. $45^401. 

5. At $ W per pound, what cost 26*5 pounds of rice ? 

An^f $1<855. 

6. If a barrel contain 1*75 cwt of flour, what will be the 
weight of *63 of a barrel ? Ans. 1*1025 cwt. 

7. If a melon be worth $ *09, what is *7 of a melon 
worth ? Ans. 6^ cents. 

8. Multiply five hundredths by seven thousandths. 

Producty *00035. 

9. What is *3 of 116 ? Ara. 34*8 

10. What is *85 of 3672 ? Ans. 3121*2. 

11. What is *37 of *0563 ? Ans. *020831. 
- 12. Multiply 572 by *58. Producty 331*76. 

13. Multiply eighty-six by four hundredtiis. 

Producty 3*44. 

14. Multiply *0062 by *0008. 

/A Multiply forty-seven tentlis by oil^ thousand eighty- 
hundredths.. 
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16. Multiply two hundredths hj eleven thousandths. 

17. What will he the cost of thirteen hundredths of a ton 
of hay, at $ 11 a ton ? 

18. What will he the cost of three hundred seventy-five 
thousandths of a cord of wood, at $ 2 a cord ? 

19. If a man's wages he seventy-five hundredths of a dol- 
lar a day, how much will he earn in 4 weeks, Sundays ex- 
cepted ? 



DIVISION OF DECIMAL FRACTIONS. 

IT WSL Multiplication is proved by division. We have 
seen, in multiplication, that the decimal places in the product 
must always be equal to the number of decimal places in the 
multiplicand and multiplier counted together. The multi- ^ 
plicand and multiplier, in proving multiplication, become the 
divisor and quotient in division. It follows of course, in di- 
vision, that the number of decimal places in the divisor and 
quotient^ counted together y must always be equal to the number of 
decimal places in the dividend. This will still further appear 
from the examples and illustrations which follow : 

1. If 6 barrels of flour cost $44^718, what is that a bar- 
rel ? 

By taking away the decimal point, $44^718 = 44718 
mills, or lOOOths, which, divided by 6, the quotient is 7453 
mills, = $ 7*453, the Answer, 

Or, retaining the decimal point, divide as in whole num- 
bers. 

OPERATION. As the decimal places in the di- 

6 )44 718 visor and quotient, counted toge- 

Ans. 7'453 ther, must be equal to the number 

of decimal places in the dividend, 
there being no decimals m the divisor^ — ^therefore point off 
three figures for decimals in the quotient^ equal to the number 
of decimals in the dividend, which brings us to the same re- 
sult as before. 

2. At $ 4*75 a barrel for cider, how many barrels may be 
bought for $ 31 ? 

In this example, there are decimals in the divisor, and 
none in the dividend. $4'75=i4T5 cexvNa^ «a^ %'^'VO^^ 
annexing two ciphers, =: 3100 cents \ lYi^X. va^\^^^^^^ ^"^ 
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vidend to parts of the same denomination as the divisor. 
Then, it is plain, as many times as 475 cents are contained in 
3100 cents, so mnny harrels may be bought. 

475)3100(6Jf^ barrels, the Answer; that is, 6 barrels and 
2850 ^f^ of another barrel. 

— TT But tlic remainder, 250, instead of he- 

^°^ ing expressed iu the form of a. common 

fraction, may be reduced to lOths by annexing a cipher, 
■which, in effect, is multiplying it by 10, and the diviKion con- 
tinued, placing the decimal point after the 6, or whole ones 
already obtained, to distinguish it from the decimals which 
are to follow. The points may be withdrawn or not from 
the divisor and dividend. 



OPERATION. 

4'75)31'00(6'5S 
2850 



6 -f- barrels, the Answer; that is, 6 bar- 
rels and 526 thousandths of another 

2500 "By'anncsing a cipher to the first 

^^'° remainder, thereby reducing it to 

1250 lOths, and continuing the division, 

950 ^® obtain from it '5, and a still (iir- 

iber remainder of 125, which, by aa- 

3000 nexiug another cipher, is reduced to 

2850 lOOfhs, and so on. 

~J^ The last remainder, 150, is J^ of 

a thousandth part of a barrel, which 
is of so trifling a value, as not to merit notice. 

If now we count the decimals in the dividend, (for every 
cipher annexed to the remainder is evidently to be counted 
B decimal of the dividend,) we shall find them to be jine, 
which corresponds with the number of decimal places in the 
divisor and tjuotient counted together. 

3. Under IT 71, es. 3, it was required to multiply '125 by 
'03; the product was '00375. Taking this product for a 
dividend, let it be required to divide '00375 by '125. One 
cperation will prove the other. Knowing that the number 
of decimal places in the quotient and divisor, counted to- 
gether, will be equal to the decimal places in the dividend, 
we may divide as in whole numbers, being careful to le,^ 
the decimal points in their proper plac 
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OPERATION. The divisor, 125, in 376 goes 3 

^25)^376(^03 times, and no remainaer. We have 

^'^ only to place the decimal point in 

QQQ the quotient, and the work is done. 

There are five decimal places in the 
dividend ; conf/equently there must he five in the divisor and 
quotient counted together ; and, as there are three in the di- 
visor, there must he two in the quotient ; and, since we have 
but one figure in the quotient, the deficiency must be sup- 
plied by prefixing a cipher. 

The operation by vulgar fractions will bring us to the 
same result Thus, 425 is ^^^y and 'Q0375 is tx/^^tt: 

»ow, Ti/W\nr -5- iWfe = TiUUhr = T*Tr = '03, the same 
as before. 

^ IT 7d. The foregoing examples and remarks are suffi- 
cient to establish the following 

RtJLE. 

J5i the dmswn of decimal fractions^ dwide as in whole man- 
beriy and from the right hoTid of the quotient point off as^many 
^gwresfor decimals^ as the decimal figures in the dividend ex- 
ceed those in the divisor, and if there are not so many figures in 
the quotient^ supply the deficiency by prefixing ciphers. 

If at any time there is a remainder, or if the decimal 
figures in the divisor exceed those in the dividend, ciphers 
may be annexed to the dividend or the remainder, and the 
quotient carried to any necessary degree of exactness ; but 
tiie ciphers annexed must be counted so many decimals of 
the dividend. 

£XAMPI^ES FOR PRACTICE. 

4. If $ 472*876 be divided equally between 13 men, how 
mi^h will each one receive ? Ans. $ 36*375. 

6. At $ '75 per bushel, how many bushels of rye can be 
bought for $ 141 ? Ans. 188 bushels. 

6. At 12^ cents per lb., how many pounds of butter may 
be bought for $ 37 ? Ans. 296 lb. 

7. At 6^ cents apiece, how many oranges may be bought 
for $8? Ans. 128 oranges. 

8. If *6 of a barrel of flour cost $ 6, what is that per bar- 
rel? Ai». ^^''^^'^V 

0. Divide 2 by 53^1. QuoU ^^^n A^ 
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10. Divide ^012 by <005. QuoL 7^4. 

11. Divide three diousandths by four hundredths. 

Quot H)75. 

12. Divide eighty-six tenths by ninety-four thousandths. 

13. How many times is 47 contained in 8 ? 



REDUCTION OF COMMON OR VULGAR FRAC- 
TIONS TO DECIMALS. 

IT 74> 1. A man has f of a barrel of flour; what is that 
expressed in decimal parts ? 

As many times as the denominator of a fraction is con- 
tained in the numerator, so many whole ones are contained 
in the fraction. We can obtain no whole ones in f , because 
the denominator is not contained in the numerator. We 
may, however, reduce the numerator to tenthsy (IT 72, ex. 2,) 
by annexing a cipher to it, (which, in effect, is multiplying 
it by 10,) making 40 tenths, or 4^0. Then, as many times as 
the denominator, 5, is contained in 40, so many tenths are 
contained in the fraction. 5 into 40 goes 8 times, and no 
remainder. Ans. ^8 of a bushel 

2. Express f of a dollar in decimal parts. 

The numerator, 3, reduced to tenths, is -f J^, 3^0, which, 
divided by the denominator, 4, the quotient is 7 tenths, and 
a remainder of 2. This remainder must now be reduced to 
hundredths by annexing another cipher, making 20 hun- 
dredths. Then, as many times as the denominator, 4, is con- 
tained in 20, so many hundredths also may be obtained. 4 
into 20 goes 5 times, and no remainder, f of a dollar, there 
fore, reduced to decimals, is 7 tenths and 5 hundredths, that 
is, ^75 of a dollar. 

The operation may be presented in form as follows .^ 

Num. 
Denom. 4 ) 3^0 (^75 of a dollar, the Answer. 
28 

"20 
20 
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3. Reduce ^ to a decimal fraction. 
The numerator must be reduced tQ kundredthsy by annex- 
ing two ciphers, before the division can begin. 

66 ) 4*00 ( *0606 +, the Answer. ' 

396 



400 As there can be no tentJuy a cipher must 

396 be placed in the quotient, in tenth's place. 

4 

Note, ^ cannot be reduced exactly; for, however long the 
division be continued, there will still be a remainder.* It is 
sufficiently exact for most purposes, if the decimal be ex- 
tended to three or four places. 

From the foregoing examples we may deduce the follow- 
ing general Rule : — To reduce a common to a decimal frac^ 

* Decimal figures, which eorUinuaUy repeat^ like '06, in this exam* 
pie, are called Itepetendsy or Circtdatinff Decimals. If only one figure 
repeats, as *3333 or *7777, <&c., it is cal&d a single repetend. If two or 
more figures circulate alternately, as *060606, '234234234, &c., it is 
called a compound repetend. If other figures arise before those wliich 
circulate, as *743333, *143010101, dsc, the decimal is called a mixed 
repetend. 

A single repetend is denoted by writing only the circulating figure 

with a point over it :^ thus, '3, signifies that the 3 ie to be continually 
repealed, forming an infinite or never-ending series of 3*s. 

A compound repetend is denoted by a point over \hQ first and last re- 
peating figure : thus, *234 signifies that 234 is to be continually re- 
peated. 

It may not be amiss, here to show how the value o€ nsxy repetend mtiy 
be found, or, in other words, how it may be reduced to its equivalent 
vulgar fraction. 

If we attempt to reduce 4* to a decimal, we obtain a continual repe- 
tition of tlie figure 1 : thus, '11111, that is, the repetend *i. The value 
of the repetend '1, then, is i ; the value of <222, &c., the repetend 'i^ 
will evidently be twice as much, that is, §■. In the same manner, 6sa 
f-, and '4 = f, and <5 =3 |, and so on to 9, which = } = 1. 

1. What is the value of *8 ? . Ans. f * 

2. What is the value of *6 ? Ans, f = J. What is the value of «3 ? 
of*7? of '4? of '5? of*9? ofd? 

If 9V be reduced to a decimal, it produces '010101, or the repetend 61 « 
The repetend '02, being 2 times as much, must be ^ and '03 = ^, 
and '48| being 48 times as much must be |-f , and '74 =^ ^^ &a. 
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tion, — Annex one or more ciphers, as may he necessary, to tke 
numerator, and divide it by the denmninator. If then there he 
a remai'n*^'^ annex another cipher, and divide as hefore, and so 
eoniimi^ a* ao $o long as there shall eoniimie to be a remalndtt^ 
or until the fractiaa shall be reduced to any necessary degret 
of exactness. The quotient will be the decimal required, 
which must consist of as many decimal places as there are 
ciphers annexed to the numerator ; and, if there are not so 
many figures in the quotient the deficiency must be sup- 
pUed by prefixing ciphers. 

£XAMPLiBS FOR PRACTICB. 

4. Reduce j^, ^, ^^, and T^nr ^ decimals. 

Am. '5; «26; *025; «00797 + 

6. Reduce fj, y^^, y^V^, and vtjWtf ^ decimals. 

Am. '692 + ; H)03; H)028+; 'OOOiaS +. 

6. Reduce |Jf , ^, ^g^ to decimals. 

7. Reduce f, ^, ^, i, §, -^^ ^, |^ to decimals. 

8. Reduce i, f , f , i, ft ft ft A> A> Vt to decimals. 



If 7^7 bo reduced to a decimal, it produces '&0l ; oonsequentlyf 

'002 = ^y, and '037 = ^^ , and 425 = Iff, &c. As this principle 
will apply to any number of places, we have this gtMitrtd Rule fw rtf- 
ducin^ a circulating decimal to a vulgar fraction^ — Make tho fi^^ 
repctend the numerator, and Uie denomifuUor will be as many Ss ao 
there are repeating figures, 

3. Wliat ia the vulgar fraction equivalent to '704 ? Ans. i%^ 

4. What is the value of '003 ? *6l4 ? *fel ? «0102i ? 

'24G3? *602103? ^ Ans.tolmst,^^^^^ 

5. What is the value of *43 ? 

In this fraction, the repetend begins in the second place, or place of 

hundredilis. The first figure, 4, is ^, and the repetend, 3, is f- of -fyj 

that id, -^xf ' these two parts must be added together. 1^ + -^ == f S 

= hit '^ns. Hence, to find the value of a mixed repetend,-~^T\jiA the 
value of Uie two parts, separately, and add them together. 

C. What is the value of '153 ? iVir + fStt = f9f = ^> -^ 

7. What is the value of '0047 ? Jbis. 9 J Jxr* 

8. What is the value of '138 ? *lt ? ^»4i23 ? 

It is plain, that circulates may be added, subtracted, mnlUplied, and 
divided, by first reducing them to their equivalent vulgar f^tions. 
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REDUCTION OF DECIMAL FRACTIONS. 

IT 75. Fractions, we have seen, (IT 63,) like integers^ are 
reduced from low to higher denominations by diomouy and 
from high to lower denominations by muttipUcation. 



To reduce a compound num- 
ber to a decimal of the highest 
denomination. 

1. Reduce 7 s. 6 d. to the 
decimal of a pound. 

6 d. reduced to the decimal 
of a tbiliing, that is, divided 
by 12, is '5 s., which annexed 
to the 7 s. making 7^5 s., and 
divj^ed by 20, is '375 £ . the 
Ans, 

The process may be pre- 
sented in form of a rule, thus : — 
Divide the lowest denomina- 
tion given, annexing to it one 
or more ciphers, as may be 
necessary, by that number 
which it takes of the same to 
make one of the next higher 
denomination, and annex the 
quotient, as a decimal to that 
higher denomination ; so con- 
tinue to do, until the whole 
shall be reduced to the deci- 
mal required. 

EXAMPLES FOR PRACTICE. 

3. Reduce 1 pz, 10 pwt to 
the fraction of a pound. 

OPERATION. 
20)10'0 pwt 

12)1«5 oz. 



425 lb. Ans. 



To reduce the decimal of a 
higher denomination to integers 
of lower denominations. 

2. Reduce *375 £, to in- 
tegers of lower denominations. 

'375 £ . reduced to shillings, 
that is, multiplied by 20, is 
7^50 s. ; then the fractional 
part, *60 s., reduced to pence, 
that is, multiplied by 12, is 
6 d. Ans. 7 s. 6 d. 

Th at is, — Multiply the given 
decimal by that number which 
it takes of the next lower de- 
nomination to make one of this 
higher, and from the right 
hand of the product point off 
as many figures 'for decimals 
as there are figures in the 
given decimal, and so con- 
tinue to do through all the de- 
nominations; the several num- 
bers at the left hand of the 
decimal points will be the 
value of the fraction in the 
proper denominations. 

EXAMPLES FOR PRACTICE. 

4. Reduce 425 lbs. Troy to 
integers of lower denomina- 
tions. 

OPERATION, 
lb. 425 
12 

oz. 1'500 
20 



p\vtWQti^. A3(«.\«*-^S^^V 
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IT 76. 



5. Reduce 4 cwt. 2{ qrs. to 
tlie decimal |of a ton. 

i\ote. 2§ = 2*6. 

7. Reduce 38 gals. 3^52 qts. 
of beer, to the decimal of a 
fahd. 

9. Reduce 1 qr. -2 n. to the 
decimal of a yard. 

11. Reduce 17 h. 6 m. 43 
sec. to the decimal of a day. 

13. Reduce 21 s. lOj- d. to 
the decimal of a guinea. 

15. Reduce 3 cwt. qr. 7 
lbs. 8 oz. to the decimal of a 
ton. 



6. What is the value of 
<2325of aton? 

8. What is the value of ^72 
hhd. of beer ? 

10. What is the value of 
'375 of a yard ? 

12. What is the value of 
'713 of a day ? 

14. What is the value of 
'78125 of a guinea ? 

16. What is the value ol 
'15334821 of a ton? 



Let the pupil be required to reverse and prove the follow 
ing examples : 

17. Reduce 4 rods to the decimal of an acre. 

18. AVhat is the value of '7 of a lb. of silver ? 

19. Reduce 18 hours, 15 m. 50'4 sec. to the decimal of a 
day. 

20. What is the value of '67 of a league ? 

21. Reduce 10 s. 9^ d. to the fraction of a pound. 

IT 76. There is a method of reducing shillings, pence 
and farthings to the decimal of a pound, by iTispectioriy more 
simple and concise than the foregoing. The reasoning in 
reiati(m to it is as follows : 

^j of 20 s. is 2 s. ; therefore every 2 s. is ^, or '1 £, 
Every shilling is ^^y = y^^, or '05 £. Pence are readily 
reduced to farthings. Every farthing is ^^ £ , Had it so 
happened, that 1000 farthings, instead of 960, had made a 
pound, then every farthing would have been tuW^ ^r '001 £, 
But 960 increased by -^ part of itself is 1000 ; conse- 
quently, 24 farthings are exactly t§^> ^^ ^^25 £ ., and 48 
farthings are exactly -j J g^y, or '050 iS. Wherefore, if the 
number of farthings, in the given pence and farthings, be 
more than 12, ^^j- part will be more than i; therefore add 1 
to them : if tiiey be more than 36, ^ part will be more than 
1 j- ; therefore add 2 to them : then call them so many 
thousandths, and the result will be correct within less tnan 
j/ ofjjf^ o/ abound. Thua^ll «• &^d»^ \«4uced to the 
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decimal of a pound as follows : 16 s. = ^8 iS. and 1 s. = 
H)5 £ , Then, 6f d. == 23 farthings, which, increased by ^ 
1, (the number being more than 12, but not exceeding 36,) is 
'024 £ ., and the whole is '874 £ . the Ans, 

Wherefore, to reduce shillingSy pence and farthings to the 
decimal of a pound by inspection^ — Ccdl every two shillings one 
tenth of a pound; every odd shilling^ five hundredths; and the 
number of farthings^ in the given pence and farthings^ so many 
ikousandthSy adding one^ if the number be more than twelve and 
itot exceeding thirty-six^ and two^ if the number be more than 
^hirty-six, 

IT 77. Reasoning as above, the result, or the three first 
figures in any decimal of a pound, may readily be reduced 
back to shillings, pence and farthings, by inspection. Double 
the first figure, or tenths^ for shillings, and, if the second 
figure, or hundredths, be five^ or more than five, reckon ano- 
ther shilling ; then, after the five is deducted, call the figures 
in the second and third place so many farthings^ abating 
one when they are above twelve, and two when above thir- 
tyrsix, and the result will be the answer, sufficiently exact 
for all practical purposes. Thus, to find the value of '876 £ , 
by inspection : — 

*8 tenths of a pound - - - =16 shillings. 

*05 hundredths of a pound - - =1 shilling. 

'026 thousandths, abating 1, = 25 farthings = s. 6^ d. 

'876 of a pound - - - - = 17 s. 6^ d. 

Ans. 
£XAMPIiES FOR PRACTICE. 



1. Find, by inspection, the decimal expressions of 9 s. 7 d., 
and 12 s. 0* d. Ans. '479 JB., and '603^2. 

2. Find, by inspection, the value of '523iB., and '694^6. 

Ans. 10 s. 5j> d., and 13 s. lOj^ d. 

3. Reduce to decimals, by inspection, the following sums, 
and find their amount, viz. : 15 s. 3 d. ; 8 s. llj d. ; 10 s. 
af d. ; 1 8. 8J d. ; i d., and 2^ d. Amount^ £ 1'633. 

4. Find the value of '47 iB . 

iVote. When the decimal has but two figures, after taking 
out the shillings, the remainder, to be reduced to thousandthsy 
will require a cipher to be annexed to the right haud^ oi 
fupposed to he so. A.u^« ^ ^* *^\^' 
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5. Value the following decimals, by inspection, and find 
their amount, viz.: *785iJ.; *367iB.; '916 iB.; *74JB., 
^6£.i ^25£.; m£.; and'OOS^iS. Ans. 3 £.12 8. lid. 



BUVFZSMSXn TO DBOHISAli FBAOnONa. 

QUESTIOIVS. 

1. What are decimal fractions ? 2. Whence is the term 
derived? 3. How do decimal differ from common frac- 
tions ? 4. How are decimal fractions written ? 5. How 
can the proper denominator to a decimal fraction be knowoi, 
if it be not expressed ? 6. How is the value of every figure 
determined ? 7. What does the first figure on the right 
hand of the decimal point signify ? ■ the second figure ? 

— third figure ? fourth figure ? 8. How do ciphers, 

placed at the right hand of decimals, afiect their value ? 

9. Placed at the left hand, how do they afiect their value ? 

10. Hbw are decimals read? 11. How are decimal frac- 
tions, having difiierent denominators, reduced to a common 
denominator? 12. What is a mixed number? 13. How 
may any whole number be reduced to decimal parts ? 14. 
How can any mixed number be read together, and the 
whole expressed in the form of a common fraction ? 15. 
What is observed respecting the denominations in federal 
money ? 16. What is the rule for addition and subtractioh 
of decimals, particularly as respects placing the decimal 

point in the results ? multiplication ? division ? 

17. How is a common or vulgar fraction reduced to a deci- 
mal ? 18. What is the rule for reducing a compound num- 
ber to a decimal of the highest denomination contained in 
it ? 19. What is the rule for finding the value of any given 
decimal of a higher denomination in terms of a lower? 
20. Wliat is the rule for reducing shillings, pence and far- 
things to the decimal of a pound, by inspection? 21, What 
is the reasoning in relation to this rule ? 22. How may the 
three first figures of any decimal of a pound be reduced to 
shillings, pence and farUiings, by inspection? 
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' EXERCISES. 

1 . A merchant had several remnaDts of cloth, measu.-ing 
as follows, viz. : 



7f yds. 

« f 

1 1 

9f 

8i 

^ 



How many yards in the whole, and what would 
the whole come to at $ 3*67 per yard ? 



Note^ Reduce the common fractions to deci- 
mals. Do the same wherever they occur in the 
examples which follow. 

Ans. 36*475 yards. $ 133*863 -{-, cost. 

2. From a piece of cloth, containing 36f yds., a merchant 
sold, at one time, 7-|^ yds., and, at another time, 12f yds. ; 
how much of thccloth had he left ? Ans. 16*7 yds. 

3. A farmer bought 7 yards of broadcloth for 8-^ iB ., a 
barrel of flour for 2^ iB ., a cask of lime for If £ ., and 7 lbs. 
of rice for ^ iB . ; he paid 1 ton of hay at 3-^ JB ., 1 cow 
«t 6§ £ ., and the balance in pork at ^ iB • per lb. ; how 
many were the pounds of pork ? 

Note, In reducing the common fractions in this example, 
it will be sufficiently exact if the decimal be extended to 
three places. An$, 108^ lb. 

4. At 12 j. cents per lb., what will 37f lbs. of butt'^r cost? 

Ans. $4*718f. 
6. At $ 17*37 per ton for hay, what will llf tons cost? 

Ans. $201*92^^ 

6. The above extxmple reversed. At $ 201*92^ for 1 If tons 
•of hay, what is that per ton? Ans. $ 17*37. 

7. If *45 of a ton of hay cost $ 9, what is that per ton ? 
Consult IT 65. Ans. $ 20. 

8. At *4 of a dollar a gallon, what vnW '25 of a gallon 
of molasses cost ? Ans. $ *1. 

9. At $ 9 per cwt., what will 7 cwt. 3 qrs. 16 lbs. of sugar 
cost? 

Note. Reduce the^||i|r8. 16 lbs. to the decimal of a cwt., 
extending the decimal in this, and the examples which fol- 
low, to four places. Ans. 71*035+. 

10. At $69*875 for 5 cwt 1 qr. 14 lbs. of raisins, what is 
that per cwt ? Ans. $ 13, 

1 1. What will 2300 lbs. of hay come to at 7 mills per lb. ? 

Ans. $16*10. 

12. What will 7654. lbs. of coffee comft lo^ %! \^ ^^^"^a* '^'^^ 
lb. ? Awi^ %^afV-nf3u 
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13. What will 12 gals. 3 qts. 1 pt of gin cost, at 28 cents 
per quart ? 

Note, Reduce the whole quantity to quarts and the deci- 
mal of a quart Ans. $ 14^42. 

14. Bought 16 yds. 2 qrs. 3 na. of broadcloth for $ 100^125; 
what was that per yard ? Ans. $ 6. 

15. At $ 1^92 per bushel, how much wheat may be 
bought for $ '72 ? Ana. 1 peck 4 quarts 

16. At $92^72 per ton, how much iron may be pur- 
chased for $ 60^268 ? Ans. 13 cwt 

17. Bought a load of hay for $947, paying At the nte 
of $ 16 per ton ; what was the weight of the hay ? 

Ans. 11' cwt. 1 qr.231bs. 

18. At $ 302^4 per tun, what will 1 hhd. 15 gals. 3 qts. 
of wine cost ? Ans. $ 94^50. 

19. The above reversed. At $ 94^50 for 1 hhd. 15 gals. 
3 qts. of wine, what is that per tun ? Am. $ 302^4. 

Note. The following examples reciprocally prove each 
other, excepting when there are some fractional losses, as ex- 
plained above, and even then the results will be sufficiently 
exact for all practicsd purposes. If, however, greater exact- 
ness be required, the decimals must be extended to a greater 
number of places. 



20. At $ 1«80 for3i qts. of 
%vine, what is that per gal. ? 

22. If f of a ton of pot- 
ashes cost $60^45, what is 
that per ton ? 



21. At $2^215 per gal., 
what cost 3^ qts. ? 

23. At $ 96*72 per ton for 
pot-ashes, what will f of a ton 
cost? 



24. If'8ofayara 
of cloth cost $2, 
what is that per 
yard ? 

27. If 14 cwt of 
pot-ashes cost 19iS . 
5 s., what is that 
per ton ? 



25. If a yard of 
cloth cost $ 2'5, 
what will *8 of a 
yard cost ? 

28. If a tott- .of 
pot-ashes cost 1^*3^^ . 
10 s., what will 14 
cwt. cost? 



26. At $ 2^5 per 
yard, how much 
cloth may be pur- 
chased for $2? 

29. At 27 iB. 10s. 
a ton for pot-ashes, 
what quantity may 
bebought for 19 jS. 
5 s.? 



Note. After the same manner let the pupil reverse and 
prove the ibJJowing examples : 
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30. At $ 18^60 per ton, how much hay may be bought 
for $ 12*025 ? 

31. What wUl 3 qrs. 2 na. of broadcloth cost, at $6 per 
yard? 

32. At 4^ 22^0 for transportation of 65 cwt 46 miles, what 
is that per ton ? 

33. Bought a silver cup, weighing 9 oz. 4 pwt 16 grs. for 
3 JS . 2 s. 3 d. 3f q. ; what was that per ounce ? 

34. Bought 9 chests of tea, each weighing 3 cwt 2 qrs. 21 
lbs. at 4 iS . 9 s. per cwt. ; what came they to ? 

35. If 5 acres 1 rood produce 26 quarters 2 bushels of 
wheat, how many acres will be required to produce 47 
quarters 4 bushels ? 

Note, The aboV^e example will require two operations, 
for which consult IT 65, ex. 1. 

36. A lady purchased a gold ring, giving at the rate of 
$20 per ounce; she paid for the ring $1*25; how much 
did it weigh ? 



RBDnoTxoxr or cuRXunvozx». 

IT 78- Previous to the act of Congress in 1786 establish- 
ing federal money, all calculations in money, throughout the 
United States, were made in pounds, shillings, pence and 
farthings, the same as in England. iBut these denominations, 
although the same in namcy were different in value in dif- 
ferent countries. 

Thus, 1 dollar is reckoned in 
England, 4 s. 6 d., called English^ or sterling money 

Novf Sc^^otl \ ^ ^- ''^^''^ ^^^'*'*^ currency. 
The New Eng- 
land States, 
Virginia, \ 6 s., called New England curiency. 

Kentucky, and 
Tennessee, 

New York, 

Ohio, and } 8 s., called New York currency. 

N. Caroling 
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1 dollar b reckoned in 



7 s. 6 d., called Penniylvania currency. 



New Jersey, 
Pennsylvania, 
Delaware, and 
Maryland, 

GeorT^^"* "^^ U B. 8 d., caUed Georgia currency. 

1. Reduce 6iS. 11 s. 6^d. to federal money. 

Note» To reduce pounds, shillings, pence and farthings, 
in either of the above-named currencies, to federal money,— 
First, reduce the shillings, pence and farthings (if any be 
contained in the given sum) to the decimal of a pound by inr 
spection^ as already taught, IT 76. 

6£. lis. e^d. zn iB 6*676. 

English money. — ^Now, supposing the above sum io be 
English money, — 1 iS . is 20 s. = 240 pence, in all the above 
currencies. 1 dollar, in English money, is reckoned 4 s. 6 d. 
r= 64 pence, that is, ^^ = ^ of 1 pound. Now, as many 
times as ^, the fraction which 1 dollar is of 1 pound, Eng- 
lish money, is contained in iS 6*676, so many dollars, it is 
evident, there must be ; that is, — To reduce English to federal 
moneyy — Divide the given sum by ^j the quotient will be 
federal money. 

£ 6*576 English money. ^ote. It will be 

40 recollected, to di- 

— '■ vide by a fraction, 

9) 263^040 we njultiply by the 

29*226 J federal money, Anewer. denominator, and 
^ •" divide the product 

by the numerator. 

Canada currency. — Supposing the above sum to be Cana- 
da cuirency, — 1 dollar, in this currency, is 6 s. = 60 pence, 
that is, ^fiy = J of 1 pound. Therefore, — To reduce Conor 
da cfjorrency to federal money^ — ^Divide the given sum by J^, and 
the quotient will be federal money ; or, which is the same 
thing, — Multiply the given sum by 4. 

iB 6*576 Canada currency. 
4 

$27*d04 fe4(£t^iXioii^'j« Amun»« 
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New EncoiAnd currency. — 1 dollar, in this currency, is 
6 s. = 72 pence, that is, ^^ = ^, or '3 of a pound. There- 
fore, — To reduce New England cwrreiicy to federal mowy^ — Di - 
vide the given sum by '3. 

'3) £ . 6'676 J^ew England currency. 

$21^92 federal money, iln^u^er. 

New York currency. — 1 dollar, in this currency, is 8 s. = 
96 pence, that is, ^% = -^j or *4 of a pound. Therefore, 
—To reduce New York currency to federal moneys — ^Divide the 
given sum by *4. 

*4) £ . 6*576 New York currency. 

$ 16*44 federal money. Answer. 

Pennsylvania currency. — 1 dollar, in this currency, is 7 s. 
6 d.= 90 pence, that is, ^^ = f of a pound. Therefore, — 
To reduce Pennsylvania currency to federal money y — Divide by 
1^ that is, multiply the given sum by 8, and divide the pro- 
duct by 3. 

iS. 6*676 Pennsylvania currency. 

8 

3)52*608 

$ 17*536 federal money. Answer. 

Georgia currency. — 1 dollar, Georgia currency, is 4 s. 
8 d. = 56 pence, that is, ^ = ^ of a pound. Therefore,-^ 
To re^e Georgia currency to federal moneyj — ^Divide by ^, 
that is, multiply the given sum by 30, and divide the pro- 
duc* by^. 

£. 6*576 Georgia currency. 
30 



7M97*280 



$ 2d*182f federal money, Answer. 

From the foregoing examples, we derive the following 
general Rule : — To reduce English moneys and the currencies 
of Canada and the s/Ural StuteSy to federal money, — ^First, re- 
duce the shillings, ftc, if any in the given stfto, to the deci- 
mal of a pound ^ Uiis being done, divide the given sum by 
soeh fractional part as 1 dollar, in the given currency, is 
a fractional part of 1 pound. 



Answers. 
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i:XAMPI.BS FOB. PRACTICB. 

2. Reduce 125iS ., in each of the before named currencies, 
to federal money. . 

125i& . English money, is $ 555<555^. 

125iS. Canada currency, ... $500. 

125iB . New England currency, ... $ 416*6663. 

125ie. New York $312*50. 

125iS . Pennsylvania $ 333*333f 

J25iB. Georgia $635*714f 

8. Reduce 1 s. 6 d., in t}ie several currencies, to federa/ 
money. 

Answers. 1 s. 6 d. = W5£ . English money, is $ *ZZZ\\ 
Canada currency, it is $ *30 ; New England currency, it is 
$'25; New York currency, it is $'187 J; Pennsylvania 
currency, it is $ *20 ; Georgia currency, it is $ *321f . 

4. Reduce 75 £, 15 s., in the several'currencies, to federal 
money. 

5. Reduce 18 jS.Os. 8f d.j in the several currencies, to 
federal money. 

6. Reduce 4 j- d., in the several currencies, to federal 
money. 

7. Reduce 36iS. 3s. 7j^d., in the several currencies, to 
federal money. 

IT 7Q, To reduce federal money to any of the before named 
currencie9, reverse the process in the foregoing operations ; 
that is, — Multiply the given sum in federal money bv such 
fractional part as 1 dollar, in that currency to whicn you 
would reduce it, is of 1 pound. The product will be the 
ans\^er in pounds and decimals of a pound, which must be 
reduced to shillings, pence and farthings, by inspection^ as 
already taugJu^ IT 77. 

EXAMPLES FOR PRACTICE. 

1. Reduce $118*25 to the several before named cur- 
rencies. £. s. d. 

'English money, is 26 12 1^. 

Canada currenc^, ...29 11 3. 

Answer, J N. England currency, ... 35 9 6. 

$ 118*25, changed to 1 N. York 47 6 0. 

Pennsylvania*. 44 6 10^^ 

^Georgia 27 11 9J. 
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2. Change $ 250 to the several currencies. 

3. Change 56 cents to the several currencies. 

4. Change $4542^- to the several currencies. 



IT 80. It may sometimes he required to reduce one cur- 
rency to the par, or equality of anotiier currency. 

1. Reduce 35£, 6 s. 8 d.^ English money, to N. England 
currency. 

$ 1 is 4 8. 6 d. = 54 d. English money. $ 1 is 6 s. = 
72 d. iV. England currency ; that is, the value of any numher 
of pounds, shillings, pence, &c., English money, is if = ^ 
of the Mine in N. England currency ; consequently, — To re^ 
duct English money to N, England currency^ — Multiply hy ^, 
or, which is the same, increase it hy ^ part of itself.' Thus, 

^£, s. d, q. 
3 ) 35 6 8 English money, is 
11 15 6 2 

47 2 2 2 New England currency, Answer, 

Hence we have this general Rule for finding a multiplier 
to reduce any currency to the par of another : — 

Make $ 1 in penccj of tie currency to be reduced, the de* 
nominator of a fraction, o\er which write $ 1 in pence^ of 
the currency to which it is to be reduced, for a fmm«ra/or. 
This fraction may then be reduced to its lowest terms be- 
fore multiplying. 

On the same principles, let the pupil form for himself nudtir 
plierSy by which 

To reduce English money to Canada, N. York, Pennsylva- 
nia, and Georgia currencies. 

Canada currency to English, N. England, N. 

York, Pennsylvania, and Georgia currencies. 

N. England currency to Canada, N. York, Penn- 
sylvania, and Georgia currencies. 

N. York currency to English, Canada, N. Eng- 
land, Pennsylvania, and Georgia currencies, 

Pennsylvania currency to English, Canada, N 

England, N. York, and Georgia currencies 

Greorgia currency to English, Canada, N. Eng- 

land; N« Tcnk, and Peiiii«^V7«Si\a. ^^oxt^s^ssi^^ 



( •• 
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Rates at which thefidloioing foreign coins are utimaied at ike 
Custom Houses of the United States. 

Livre of France, -- -------jj <i8j. 

Franc do. $ 48|. 

Silver Rouble of Russia, -------- ^ *76. 

Florin or Guilder of the United Netherlands, - $ *40. 
Mark Banco of Hamburg, -------^ <33^, 

Real of Plate of Spain, $ 40. 

Real of Vellon of do. $ ^05. 

Milrea of Portugal, $1*24. 

Tale of China, $\^4&. 

Pagoda of India, - $1*84. 

Rupee of Bengal, ---------- $^*50. 

2. Reduce 8764 livrcs to federal money. 

3. Reduce 10,000 francs to federal money. 

4. Reduce 250,000 florins to federal money. 

5. In $ 1000, now many francs ? 



nrTBRBST. 

IT 81. Interest is an allowance made by a debtor to a 
creditor for the use of money. It is computed at a certain 
number of dollars for the use of each hundred dollars, or so 
many pounds for each hundred pounds, &c. one year, and 
in the same proportion for a greater or less sum, or for a 
longer or shorter time. 

The number of dollars so paid for the use of a hundred 
dollars, one year, is called the rate per cent, or per centum; 
the words per cent, or per centum signifying by the hundred. 

The highest rate allowed by law in the New England 
States, is 6 per cent.j* that is, 6 dollars for a 100 dollars, 6 
cents for a 100 cents, 6 pounds for a 100, &c. ; in other 
words, y§7 of the sum lent or due is paid for the use of it one 
year. This is called legal interest^ and will here be under- 
stood when no other rate is mentioned. 



• In the State of New York, 7 per cent, is the legal interest] iu Englaiul Ih0 
^gaJ interest 'u 6 per cent. 
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Let us suppose the sum lent, or due, to be $ 1. The 
100th part of $ 1, or -j^^ of a dollar, is 1 cent, and ^^Sxy o^ » 
dollar, the legal interest, is 6 cents, which, written as a de- 
cimal fraction, is expressed thus, ------ <06. 

So of any other rate per cent. 

1 per cent, expressed as a common fraction, is 

yj^ ; decimally, <01. 

j per cent is a half of 1 per cent, that is, - - '005. 
J per cent, is a fourth of 1 per cent, that is, - - '0025. 
J per cent is 3 times J per cent, that is, - - ^r *0075. 

Note, The rate per cent is a decimal carried to tioo 
plaeeij that is, to hundredihs ; all decimal expressions lower 
than hundredths are parts of 1 per cent f per cent., for in- 
stance, is '625 of 1 per cent, that is, ^00625. 

Write 2 j- per cent as a decimal fraction. 

2 per cent is '02, and ^ per cent is H)05. Ana^ '025. 
Write 4 per cent as a decimal firaction. 4^ per 

cent. 4J per cent 5 per cent — ^^ per 

cent. 8 per cent 8J per cent 9 per 

cent 9^ per cent 10 per cent (10 per cent. 

^s T^^y; decimally, '10.) 10^ per cent 11 per 

cent 12^ per cent ■ 15 per cent 

1. If the interest on $ 1, for 1 year, be 6 cents, what will 
be the interest on $ 17 for the same time ? 

It will.be 17 times 6 cents, or 6 times IT, which is the 
lame thing : — 

$17 
'06 



1'02 Answer; that is, 1 dollar and"2 cents. 

To find the interest on any sum for 1 year, it is evident 
we need only to multiply it by Ihe raie per cent written as a 
decvnai fraction. The product, Qhserving tp place the point 
as directed in multiplication of decimal fractions, will be the 
interest required. 

Note. Principal is the money due^ for which interest is 
paid. Aiiom^T is the princqialaad interest added together. 
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2. What will be the interest of $3245, 1 year, at 4| per 
cent. P 

$ 32<16 principal There being five de- 

*045 rate per cent. cimdl places in the mal- 

IQQrfQ tiplicand and multiplltf^ 

12350 five figures must be 

pointed off for deeimals 

Ans. $1*44675 from the product, which 

gives the answer, — 1 
dollar, 44 cents, 6 mills, and -^ of a milL Parts of a mill are 
not generally regarded ; hence, $ 1^446 is sufficiently exact 
for SkQ answer. 

3. What will be the interest of $ 11*04 for 1 year, at 3 

per cent ? — ^ at 5^ per cent ? — at 6 per cent ? 

at 7^ per cent ? at 8j^per cent ? at »| per cent ? 

— at 10 per cent ? — at 10^ per cent. ? — at 1 1 

per cent? at 11* per cent? at 12 per cent? 

-^— at 12 j- per cent ? 

4. A tax on a certain town is $ 1627*18, on which die 
collector is to receive 2j per cent for collecting; what wUk 
he receive for collecting the whole tax at diat rate ? 

Ane. $40*679. 

. Note, In the same way are calculated commission, in- 
surance, buying and selling stocks, loss and gain,* or any 
thing else rated at so much per cent toithout respect to time. 

5. What must a man, paying $ 0*37j' on a dollar, pay on 
a debt of $ 132*25 ? Ans. $ 49'593. 

6. A merchant, having purchased goods to the amount of 
$580, sold them so as to gain 12J per cent, that is, 12^ 
cents on each 100 cents, and in the same proportion for a 
greater or less sum ; what was his whole gain, and what was 
the whole amount for which he sold the goods ? 

Ans. His whole gain was $72*50; whole amount 
$ 652*50. 

7. A merchant bought a quantity of goods for $ 763*37^; 
how much must he s^ them for to gain 15 per cent ? 

Ans. $ 877*881. 

IT 89. Commission is an allowance of so much per cent^ 
to a person called a correspondent^ factor ^ or broker^ for a» 
sisting merchants and others mi9>\iTc&«&\iL*i^«si^^Uini^(Sood^ 
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8. My correspondent sends me word that be has pui^ 
chased goods to the value of $ 1286, on my account; what 
will his commission come to wf^i per cent ? Ana. $ 32*15. 

9. What must I allow my correspondent for selling goods 
to the amount of $ 2317*46, at a commission of B^ per cent. ? 

Am. $76*317. 



Insurance is an exemption from hazard, obtained by the 
payment of a certain sum, which is generally so much per 
cent, on the estimated value of the property insured. 

Premium is the sum paid by the insured for the insurance. 

Policy is the name given tb the instrument or writing, 
by which the contract of indenihity is effected between the 
insurer and insured. 

10. What will be the premium for insuring a ship and 
cargo from Boston to Amsterdam, valued at $ 37800, at 4^ 
per cent ? Ans. $ 1701. 

11. What will be the annual premium for insurance on a 
house against loss from fire, valued t:t $ 3500, at } per cent. ? 

By removing the separatrix 2 figu es towards the left, it is 
evident, the sum itself may be made to express the premium 
at 1 per cent, of which Uie given rate parts may be taken' ; 
thus, 1 per cent on $ 3500 is $ 35*00, and | of j^ 35*00 is 
$ 26*25, Answer. 

12. What will be the premium for insurance on a ship and 
cargo valued at $ 25156*86, at J per cent ? — at § per 
cent ? at f per cent ? -^— at ^ per cent ? at f 

^ per cent ? Ans. At f per cent, the premium is $ 157*23. 



Stock is a general name for the capital of any trading 
company or corporation, or of a fund established L j govern- 
ment 

The value of stock is variable. When 100 dollars of 
stock sells for 100 dollars in money y tfie stock is said to be at 
liar, which is a Latin word signifying equal ; when for more. 
It is said to be above par ; when for lessy it is said to be 6e- 
low par. 

13. What is the value of $7564 of stocky at U2\ 5j<Kt 
€ent? that 18, when 1 dollar ot t^loc^\i^^&lat\^^^^^a.>l 
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cents in money ^ which is 12J- per cent above par, or 12 j- per 
cent, adtancey as it is sometimes called. Am, $ 8509*50 

14. What is the value of $3700 of bank stock, at 95^ 
per cent, that is, 4^ per cent, below par? Ane. $ 3533^50. 

15. What is the vdue of $ 120 of stock, at 92^ per cent ? 

«— at 66^ per cent ? at 67J per cent ? at 104^ 

per cent ? at 108J per cent ? at 116 per cent ? 

at 37J per cent advance 7 



Loss AND Gain. 16. Bought a hogshead of molasses fci 
$ 60 ; for how much must I sell it to gain 20 per cent ? 

Arts. $ 72. 

17. Bought broadcloth at $ 2*50 per yard ; but, it being 
damaged, I am willing to sell it so as to lose 12 per cent. ; 
how much will it be per yard ? Ans. $ 2*20. 

18. Bought calico at 20 cents per yard ; how must I sell it 

to gain 5 per cent ? 10 per cent ? — 15 per cent? 

* to lose 20 per cent ? Ais. to the kutj 16 cents per ya. ^ 

IT 83. We have seen how interest is c^, en any sum of 
money, when the time is one year; but it is ht^quently ne- 
cessary to cast interest for months and days. 

Now, the interest on $ 1 for 1 year, at 6 per cent, being 
*06, is 

'01 cent for 2 months, 
*005 mills (or j- a cent) for 1 month of 80 days, (for so we 

reckon a month in casting interest,) and 
*001 mill for every 6 days ; 6 being contained 5 times in 30. 

Hence, it is very easy to find by inspectionj that is, to cast 
in thc-^mind, the interest on 1 dollar, at 6 per cent for any 
given time. The cents^ it is evident, will be equal to half the 
greatest even number of the months ; the mills will be 5 for 
the odd month, if there be one, and 1 for every time 6 is 
contained in the given number of the days. 

Suppose the interest of $ 1, at 6 per cent, be required for 
9 months, and 18 days. The greatest e^en number of the 
months is 8 half of which will be the cents, '04 ; the mills, 
reckoning 5 for the odd month, and 3 for the 18 (3 times 6 
zzr 18) days, will be *008, which, united with the cents, 
/^04S ^ give 4 cents 8 mills for the int^est of $1 for 9 
inoDtbb ^nd 18 days. 
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1. What will be the interest on $ 1 for 5 months 6 days ? 

— — 6 months 12 days ? — ^ 7 months ? 8 months 

24 days? ■ 9 months 12 days ? 10 months? ■ ' 

1 1 months 6 days ? 12 months 18 days ? ■ 16 

months 6 days ? 16 months ? 



Odd days. 2. What is the interest of $ 1 for 13 months 

16 days ? 

The cents will be 6, and the mills 5, for the odd month, 
and 2 for 2 times 6 = 12 days, and there is a remainder of 
4 days, the interest for which iVill be such part of 1 mill as 4 
days is part of 6 days, that is, f = f of a mill. iim. ^067f • 

3. What will be the interest of $ 1 for 1 month 8 days ? 

2 months 7 days ? 3 months 15 days ? — ^ 4 

months 22 days ? 5 months 1 1 days ? 6 months 

17 days? 7 months 3 days? 8 montlis 11 days? 

9 months 2 days? 10 months 15 days? — — 

11 months 4 days? ■ 12 months 3 days ? 

Note, If there is no odd monthj and the number of days be 
less than6j so that there arc no mills, it is evident, a cipher v ust 
De put in the place of mills; thus, in the last example,- «~1 2 
months 3 days,— the cents will be ^06, the mills 0, the 3 
days^amill. Ans. ^060^. 

4. What will be the interest of $ 1 for 2 months 1 day ? 

4 months 2 days ? ; 6 months 3 days ? 8 

months 4 days ? — 10 months 5 days ? for 3 days ? 

for 1 day? — for 2 days? for 4 days? 

— for 5 days ? 

5. What is the interest of $ 5643 for 8 months 5 days ? 
The interest of $ 1, for the given time, is '040^ ; therefore, 

i ) and ^ ) j^ 5643 principal. 

^040f mterest of $ 1 for the g^ven time. 

224520 interest for 8 months. 
2806 interest for 3 days. 
1871 interest for 2 days. 



2*29197, Ans. $2*291. 



5 days = 3 days -}- 2 days. As the multiplicand is taken 
mu:e for every 6 days, for Z da-ya ♦ilitfc ^^ lox ^ ^fflfi^ *^3^^ V 
0* 
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of the maldplicaiiiL ^ + ^ = f • ^ «^> if the odd days 
be 4 = 2 days -f* 2 days, take ^ of the multiplicand hoiee; 
for 1 day, take ^. 

Note* If the sum on which interest is to be caist ht Urn 
tlian $ 10, the interest, for any number of dayB kts than 6, 
will be less than 1 cent ; consequently, in business^ if the sum 
be less than $ 10, such days need not be regarded. 

From the illustrations now given, it is evident, — To find the 
interest of any sum in federal monevj at 6 per cent.y it is only 
necessary to multiply the principal by the interest of ^ 1 for 
tlie given time, found as above directed, and written w a 
decimal fraction, remembering to point off as many places 
for decimals in the product as there are decimal places in 
both the factors counted together. 

EXAMPIiES FOB PRACTICE. 

6. What is the interest of $ 8749 for 1 year 3 months ? 

Ans. $6^539. 

7. Interest of $ 1 16,08 for 1 1 mo. 19 days ? $ 6^751. 

8 of $ 200 for 8 mo. 4 days ? $ 8432 

9 of $ 0'85 for 19 mo. ? $ 'Ob. 

10 of ^8*50 for 1 year 9 mo. 12 days ? $ *905. 

11 of $ 675 for 1 mo. 21 days ? $ 5«737 

12 of $8673 for 10 days? $ 14<455. 

13 of $ 0'73 for 10 mo. ? $ *036. 

14 of $ 96 for 3 days ? J Note. The inte- 

15 of $ 73'50 for 2 days ? ( rest of $1 for 6 days 

16 of $180'75 for 5 days? r being 1 mill, the dol- 

17 of $15000 for 1 day? ) lars themselves ex- 
press the interest in mills for six days^ of which we may take 
parts. 

Thus, 6 ) 15000 mills, 

2^500, that is, $2^50, Ans. to the last 

When the interest is required for a large number of years. 
It will be more convenient to find the interest for one year 
and multiply it by the number of years ; after which find 
the interest for the months and days, if any, as usual. 

18. What is the interest of $ 1000 for 120 years ? 

Ans. $7200. 
10. What is the interest of $520'04 for 30 years and 
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' 20. What is Ae interest on $400 for 10 years 3 months 
and 6 days ? Ans. $ 246*40. 

21. What is the interest of j^220 for 5 years ? — ^ for 
12 years ? 50 years ? Ans. to lasty $ 660. 

22. What is the amount of $ ^, at interest 7 years ? 

Am9. $ 122'12« 

23. What is the interest of 36 iB . 9 s. 6A d. for 1 year ? 
Reduce the shillings, pence, &c. to the decimal of a pound, 

by inspection, (IT 76 ;) then proceed in all respects as in 
federal money. Having found the interest, reverse the ope- 
ratioity and reduce the Sree first decimals to shillings, &c., 
by inspection. (IT 77.J Ans, 2 i^ . 3 s. 9 d. 

24. Interest of 36 if . 10 s. for 18 mo. 20 days ? Ans. 3 £ . 
8 8. Ij^ d. Interest of 95 £. for 9 mo. ? Ans. 4 iS. 5 s. 6 d 

25. What is the amount of ISiS. 12 s. at interest 10 
months 3 days ? Ans. 19 iB . 10 s. 9f d. 

26. What is the amount of 100 iS . for 8 years ? 

Ans. 148 iS. 

27. What is the amount of 400 iS . 10 s. for 18 months ? 

Ans. 436 £. 10 s. 10 d. 3 q. 

28. What is the amount of 640 iB . 8 s. at interest for 1 
year ? for 2 years 6 months ? for 10 years ? 

Ans. to lasty 1024 £. 12 s. 9^ d. 

IT 84. 1. What is the interest of 36 dollars for 8 months, 
at 4^ per cent. ? 

Note. When the rate is any other thxa six percent.^ first 
find the interest at 6 per cent, then divide the interest so 
found by such part as the interest, at the rate required^ ex- 
ceeds or falls short of the interest at 6 per cent, and the 
quotient added to, orjubtracted from the interest at 6 per 
cent, as the case may be, will give the interest at the rate 
required. 

$36 

*04 4^ per cent, is f of 6 per cent ; therefore, 

4V144 ^^ ^® interest at 6 per cent subtract J 

<Qg the remainder will be the interost at 4^ pei 

cent 

1'08 Ans. 

2. Interest of $ 54^81 for 18 mo., at 5 per ct ? Ans. $ 4U1. 

3 of $ 500 for 9 mo. 9 days, at 8 per ct ? $31'0Q. 

4 of $ 62*12 for 1 mo. 20 d^^s^^W^'tt^vX V^^' 
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6, Interest of $ 85 for 10 mo. 15 days, at 1S|- per cent ? 

Am. ^9'295. 
6. What is the amount of $ 53 at 10 per ct for 7 mo. ? 

Am. $56^091. 

The timey raie per cent, and amount gveeUy to find the prineipat. 

IT 86. 1. What sum of money, put at interest at 6 per 
<:ent., will amount to $61^02, in 1 year 4 months? 

The amount of j^ 1, at the given rate and time, is $ I'OS 
hence, $61^02 -^ $ 1'08 = 56^50, the principal required; 
that is, — Find the amount of $1 at the given raie and time^ by 
vohich divide the given amount; the quotient will be the prvn/d- 
i)al required. Am. $ 56^50. 

2. What principal, at 8 per cent., in 1 year 6 months, will 
amount to $ 8542 ? Am. $ 76. 

3. What principal, at 6 percent, in 11 months 9 days, 
will amount to $ 99^311 ? 

Note. The interest of $ 1, for the given time, ib H)56^ ; 
hut, in these cases, when there are odd days, instead of 
writing the parts of a mill as a common fraction, it will be 
more convenient to write them as a dedmaly thus, ^0565 ; 
that is, extend the decimal to four places. Ans. $ 94 

4. A factor receives $ 988 to lay out after deducting his 
commission of 4 per cent. ; how much will remain to be 
laid out ? 

It is evident, he ought not to receive commission on his 
own money. This question, therefore, in principle, does not 
diifer from the preceding. 

Note. In questions like this, where no respect is had to 
timey (IT 81, ex. 4, note,) add the rate to $ 1. Am. $ 950. 

5. A factor receives $ 1008 to lay out after deducting 
his commission of 5 per cent. ; what does his commission 
amount to ? Am. $ 48. 



Discount. 6. Suppose I owe a man $ 397^50, to be paid 
in 1 year, without interest, and I wish to pay him now ; how 
much ought I to pay him when the usual rate is 6 per cent ? 

I ought to pay him such a sum as, put at interest, would, 

in 1 year, amount to $ 397*50. The question, therefore, 

does not differ from the preceding. Am. $ 375, 

Ai?/ei An allowance made {ot \h& -^^^ent of any sum 
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ol money before it becomes due, as in the last example, is 
called Discount, 

The sum which, put at interest, would, in the time and 
at the rate per cent, for which discount is to be made, amount 
to the given sum, or debt, is called the present worth, 

7. What is the present worth of $ 834, payable in 1 yeai 
7 months and 6 days, discounting at the rate of 7 per cent ? 

Ans, $750, 

8. What is the discount on $ 321^3, due 4 years hence, 
discounting at the rate of 6 per cent. ? Ans. $ 62^26. 

9. How much ready money must be paid for a note of 
$ 18, due 15 months hence, discounting at the rate of 6 per 
cent? Ans. $16*744. 

10. Sold goods for $650, payable one half in 4 months, 
and the other half in 8 months ; what must be discounted 
for present payment? Ans. $ 18*873. 

11. What is the present worth of $56*20, payable in 1 

year 8 months, discounting at 6 per cent. ? at 4J per 

cent ? ■ at 5 per cent ? — at 7 per cent ? at 

7J per cent ? at 9 per cent ? 

Ans. to the lasty $ 48^869. 



The tkn€j rate per cent.j and interest being gvoen^ to find the 

principal. 

IT M. 1. What sum of money, put at interest 16 months, 
^ will gain $ 10^50, at 6 per cent ? 

^ 1, at the given rate and time, will gain *08 ; hence, 

$ 10*50 -^ $ *0d=: $ 131^5, Ibe principal required ; that 

is, — Find the interest of $1^ at the given rate and time^ by 

which divide the given gain^ or interest ; the quotient will be the 

prindpal required, Ans. $ 131*25. 

2. A man paid $4*52 interest, at the rate of 6 per cent 
at the end of 1 year 4 months ; what was the principal ? 

Jns. $56*50. 

3. A man received, for interest on a certain note, at the 
end of_ 1 year, $ 20 ; what was the principal, allowing the 
Tate to have been 6 per cent ? Ans, $ 333*3334. 
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The pnncipalj interest^ and thne being gweiij to find the mte 

per cent. 

IT 87. 1. If J pay $3<78 interest, for the use <tf $36 
for 1 year and 6 months, what is that per cent ? 

The interest on $ 36, 9t one per cent, the given time, is f 54, 
hence, $ 3'78 -f- $ *54 = *07, the rate required ; that is, — 
Find the interest on the gioen ram, at 1 per cent, for ike given 
time J by which divide the given interest ; the auotient wUl be 
the rate at which interest vms paid. Ana. 7 per ceiit. 

2. If I pay $ 2^34 for the use of $ 468, 1 month, what u 
the rate per cent. ? Ans. 6 per cent 

3. At $ 46^80 for the use of $ 520, 2 years, what is thi^ 
per cent. ? Ans. 4j- per cent 



The prices at which goods are bought and sold being given^ to 
find the rate per cent, of gain or LOSS. 

IT 88. 1. If I purchase wheat at $ 1^10 per hushel, and 
sell it at $ 1'37^ per hushel, what do I gain per cent. ? 

This question does not differ essentially from tho^e in the 
foregoing paragraph. Subtracting the cost from the price 
at sale, it is evident I gain 27j' cents on a bushel, that is, 

^ of the first cost ^ = *25 per cent, the Answer. That is, 

— Make a common fraction^ writing the gain or loss for the numera^ 
toTy and the price at which the article was bought for the de* 
nominator ; then reduce it to a decimal. 

2. A merchant purchases goods to the amount of $650; 
what per cent profit must he make to gain $ 66 ? 

Ans. 12 per cent 

3. What per cent profit must he make on the same 

purchase to gain $ 38^50 ? ■■ to gain $ 24^75 ? — to 

gain $2'75? 

Note. The last gain gives for a quotient ^005, which is } 
per cent The rate per cent, it must be recollected, (IT 81, 
note,) is a decimal carried to two places, or hundredths; ah 
decimal expressions lower than hundredths are parts of 1 
per cent 

4. Bought a hogshead of rum, containing 114 gallons, at 
96 cents per gallon, and sold it again at $ 1^0032 per gal- 
loD ; what was the whole gain, anijl what was the gain pe^ 

cent? K^ \ %AL^%14^vrhole gain. 
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5. A merohant bought a quantity of tea for $ 365, which^ 
proving to have been damaged, he sold for $33245; what 
did he lose per cent. ? Asis. 9 per cent 

6. If I buy cloth at $ 2 per yard, and sell it for $ 2*50 
per yard, what should I gain in laying out $ 100 ? 

Ans. $25. 

7. Bought indigo at $ 1*20 per lb., and sold the same at 
90 cents per lb. ; what was lost per cent. ? Ans. 25 per cent. 

8. Bought 30 hogsheads of molasses, at $600; paid in 
duties $ 20*66 ; for freight, $ 40*78 ; for porterage, $ ^'05^ 
and for insurance, $ 30*84 : if I sell them at $ 26 per hogs- 
head, how much shall I gain per cent ? Ans. $ ll*695-j-« 



The principal^ raie per cent.j and interest being gtven^ to find 

the tbne. 

IT 89. 1. The interest on a note of $ 36, at 7 per cent., 
vrvLS $ 3*78 ; what was the time ? 

The interest on $ 36, 1 year, at 7 per cent, is $ 2*52 ; 
hence, $ 3*78 -f- $ 2*52 = 1*5 years, the time required ; that 
is, — Find the interest far 1 year on the principal gioen^ at the 
given rate^ by whidi divide the given interest ; the qw^ent wih 
be the time reqtdredj in years and decimal parts of a year ; the 
latter may then be reduced to months and daya. 

Ans, 1 year 6 months. 

2. If $31*71 interest be paid on a note of $226*50, 
what was the time, the rate being 6 per cent ? 

Ans. 2*33^ = 2 years 4 months. 

3. On a note of $ 600, paid interest $ 20, at 8 per cent ;- 
what was the time ? 

Ans. *416 -|- = ^ months so nearly as to be called 5, and 
would be exactly 5 but for the fraction lost 

4. The interest on a note of $217*25, at 4 per cent, was 
$ 28*242 ; what was the time ? Ans. 3 years 3 months. 

Note. When the rate is 6 per cent, we may divide the 
interest by ^ the principal, removing the separatrix two 
places te the left, and the qitotient will be the answer in 
months. 
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To find the interest due on noteSy ^. when partial pogmmts 

have been made, 

IF 90. In Massachusetts the law provides, Oiat pajrments 
shall he applied to keep down the interest, and that neithfc 
interest nor paymetd shall ever draw interest. Hence, if the 
payment at any time exceed the interest computed to the 
same time, that excess is taken from the principal ; hut a 
the payment he less than the interest, the principal remains 
unaltered. Wherefore, we have this Rule : — Compute the 
interest to the first time when a payment was made, whichy 
either alone, or together with the preceding payments, if 
any, exceeds the interest then due ; add that interest to the 
principal, and from the sum suhtract the payment, or the 
sum of the payments, made within tiie time for which ^the 
interest was computed, and the remainder will he a new 
principal, with which proceed as with the first 

1. JPor wdue receivedy I promise to pay James Conant, or 
order y one hundred sixteen aoUun sixty-six cents and six miUs^ 
mth interest. May 1, 1822. 

$116,666. Samuel Rood. 



Note, In finding the 
times for computing the 
interest, consult IT 40. 



On this note were the following endorsements : 
Dec. 25, 1822, received $ 16*666 ' 

July 10, 1823, $ veee 

Sept. 1, 1824, $ 5*000 

June 14, 1825, $88*383 

April 15, 1826, $62*000^ 

What was due August 3, 1827 ? Ans. $ 23*775. 

The first principal on interest from May 1, 1822, $ 116*666 
Interest to Dec. 25, 1822, time of the first pay- 
ment, (7 months 24 days,) ... 4*549 

Amount^ $121*215 
Payment, Dec. 25, exceeding interest then due, 16*666 

Remainder for a new principal, - - . 104*549 
Interest from Dec. 25, 1822, to June 14, 1825, 

(29 months 19 days,) .... 15<490 

Amount carried forward, $ 120*039 
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Amount brought forward, $ 120^039 
Payment, July 10, 1823, less than interest 

then due, - - - - $ 1*666 

Payment, Sept. 1, 1824, less than interest 

then due, - - - - 5^000 

Payment, June 14, 1825^ exceeding in- 
terest thenMue, - - - 83*333 

$39*999 

Remainder for a new principal, (Jane 14, 1825,) 80*040 
Interest from June 14, 1825, to April 16, 1628, 

(10 months 1 day,) - - - - 4'015 

Amount, $ 84*055 
Payment, April 15, 18W% exceeding interest then 
due, 62*000 

Remainder for a new principal, (April 16,^826,) $ 22*056 
Interest due Aug. 3, 1827, from April 15, 1826, 

(16 montlis 18 days,) - - - - 1<720 

Balance due Aug 3, 1827, - . jj 23*776 

i. For value receivedy Iprnndse to pay James Lowell, or 
order y eight hundred sixty-seven dollars and thirty^three cents 
with interest, Jan. 6. 1820. 

$ 867*33. HlRAM SiMSON. 

On this note were the following endorsements, viz. 

April 16, 1823, received $ 136*44. 
April 16, 1825, received $319.. 
Jan. 1, 1826, received $618*68. 

What remained due July 11, 1827 ? Ans. $ 215*103. 



COMPOUND INTEREST. 



IT 91. A promises to pay Ep$256 in 3 years, with in- 
terest ajinually ; but at the end of 1 year, not finding it con- 
venient to pay the interest, he consents to pay interest on 
the interest from that time, the same as on the principal. 

Note, Simple interest is that which is allowed for tlv^ 
principal only; compound interest \% \haX 'wYiCksScL \^ ^^-^^^ 

P 
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for both principal and interest^ when the latter is not paid at 
the time it becomes due. 

Compound interest iss calculated by adding the interest to 
the principal at the end of each year, and making the amount 
the principal for the next succeeding year, 

1. What is the compounj^ interest of $25Q for 3 yearsi 
at 6 per cent ? 

$ 256 given sum, or first principal* 
*06 



271^36 amount, or principal for 2d year. 
*06 



16^2816 compound interest, 2d year, > added to 
271^36 principal, do. } gather. 

287*6416 amount, or principal for 3d year. 
*06 



1 7^5846 compound interest, 3d year, > added to- 
287*641 principal, do. } ge^er. 

304*899 amount 

256 first principal subtracted. 

Ans. $ 48*899 compound interest for 3 years. 

2. At 6 per cent, what will be the compound interest, an& 

what the amount, of $ 1 for 2 years ? what the amount 

for 3 years ? for 4 years ? for 5 years ? — — for 

6 years ? ■ for 7 years ? for 8 years ? 

Ans, to the last^ $ l*593-{-. 

It is plain that the amount of $ 2, for any given time, will 
be 2 times as much as the amount of $ 1 ; the amount of 
$ 3 will be 3 times as much, &c. 

Hence, we may form the amounts of $ 1, for several years, 
mto a table of multiplier9 for finding the amount of any sum 
for the same time. 
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ni 



TABIiE, 

Showing the amount of $ 1, or li^ ., &c for any 
years, not exceeding 24, at the rates of 5 and 
compound interest 

Spercem. 
1'88564-- 
1 '97993 -- 
2*07892 - - 
2«18287-- 
2*29201 -- 
2*40661-- 
2*52695 
2*65329 - - 
2*78596 - - 
2*92526-- 
3*07152-- 
3*22509-- 



Venn. 


SpercoU. 


I 


6peEceiit. 


1 


Years. 


1 


1*05 


1*06 1 


13 


2 


1*1025 


1*1236 1 


14 


3 


1*15762 ^ 


. 


1*19101- 


. 


15 


4 


1*21550- 


. 


1*26247- 


- 


16 


5 


1*27628- 


> 


1*33822- 


- 


17 


6 


1*34009 - 


- 


1*4185\- 


- 


18 


7 


1*40710- 


- 


1*50363 - 


- 


19 


S 


1*47745-1 


- 


1*59384- 


> 


20 


9 


1*55132 -f- 


1*68947- 


- 


21 


10 


1*62889 - 


- 


1*79084- 


- 


22 


11 


1*71033 - 


- 


1*89829- 


• 


23 


12 


1*79585 - 


- 


2*01219- 


-i 


24 



number of 
6 per cent 

6 per cent. 

2*13292-- 
2*26090 -I- 
2-39655-- 
2*54035-- 
2*69277-- 
2*85433 - - 
3*02559 - - 
3*20713-- 
3*39956 - - 
3*60353-- 
3*81974-- 
4*04893 - - 



Note 1. Four decimals in the above numbers will be suf- 
ficiently accurate for most operations. 

Note 2. When there are months and days, you may first 
find the amount for the yetirSy and on that amount cast the 
interest for the months and days; thb, added to the amount^ 
will give the answer. 

3. AVhat is the amount of $ 600*50 for 20 years, at 5 per 
cent, compound interest ? at 6 per cent. ? 

$ 1 at 5 per cent, by the table, is $ 2*65329.; therefore, 
2*65329 X 600*50 = $ 1593*30 -{- Arts, at 5 per cent ; and 
3*20713 X 600*50 = $ 1925*^81 -|- Ans. at 6 per cent 

4. \Vhat is the amount of $ 40*20 at 6 per cent com- 
pound interest, for 4 years .^ for 10 years ? for 18 

years ? for 12 } ears ? for 3 years and 4 months } 

for 24 years, 6 months, and 18 days ? 

Ans. to last, $168*137. 
Note. Any sum at compound interest will double itself 
in 11 years, 10 months, and 22 days. 

From what has now been advanced we deduce the foN 
lowing general 

RULE. 

I. To find the interest token the time is 1 ajear , onr ^to ^-nAWxA 
rate per ceitt. an any sum ofnvyney^ loitKout res-j^ect to l\.TW5.^1 
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the premium for insurance j commissionj &c., — Multiply tlie 
principal, or given sum, by the rate per ccat., writteu as a 
decimal fraction ; the product, rememDering to point off as 
many places for decimals as there are decimals in both the 
factors, will be the interest, &c. required. 

II. When there are months and days in the given timcj to find 
the interest on any sum of numeyat 6 per cent,^ — Multiply the 
principal by the interest on $ 1 for the given time, found by 
mspection, and the product, as before, will be the interest 
required. 

III. To find the interest on $ 1 at6percent,jforanygieen 
timcj by inspectUmj^^—li is only to consider, that the cetils ym\ 
be equal to half the greatest even number of the months ; 
and the mills will be 6 for the odd month, (if there be one,) 
and 1 for every 6 days. 

IV. If the sum given be in pounds^ shUUngs^ pence and far- 
things^ — Reduce the shillings, &c. to the decimal of a pound, 

' by inspection, (TT 76 ;) then proceed in all respects as in 
federal money. Having found the interest, the decimal part, 
by reversing the operation, may be reduced back to shillings, 
pence and farthings. 

y. If the interest required be ai any other rate than 6 per 
cent,^ (if there be months^ or months and days, in the given time^) 
— First find the interest at 6 per cent. ; then divide the in- 
terest so found by such part or parts, as the interest, at the 
~ate required, exceeds or falls short of the interest at 6 per 
cent., and the quotient, or quotients, added to or subtracted 
from the interest at 6 per cent, as the case may require, "will 
give the interest at the rate required. 

Note. The interest on any number of dollars, for 6 days, 
at 6 percent, is readily found by cutting off the unit or ri^ht 
hand figure ; those at the left hand will show the iulercbt in 
cents for 6 days. 

EXAMPLES FOR PRACTICAL,. 

1. What is the interest of $ 1600 for 1 year and 3 montlis ? 

Am, 5^120. 

2. What is the interest of $ 5*811, for 1 year 1 \ aionths ? 

Ah9. $*06S. 

3. What is the interest of $2*29, for 1 month 19 tjays, 
at 3 per cent ? Arn, ^ *009. 

4. Wh&t is the interest of $ 18, for 2 years 14 days, at 7 
percent? Am, 4*3^' ^^9 
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5. JThat is the interest of $17^68, for 11 months 28 
days? Am. $1^054. 

6. AVhat is the interest of $ 200 for 1 day ? 2 days ? 

• ;- 3 days ? — - 4 days ? 6 days ? 

Ans. for 5 days^ $ 0466. 

7. What is the interest of half a mill for 567 years ? 

.^ Ans. $0«017. 

8. What is the interest of $81, for 2 years 14 days, at j- 

per cent ? J per cent ? f per cent ? 2 per 

cent ? 3 per cent ? 4^ per cent ? 5 per 

cent ? 6 per cent ? 7 per cent ? — — 7^ per 

cent ? 8 per cent ? 9 per cent ? 10 per 

cent ? 12 per cent ? 12J per cent ? 

Asia, to lastj $20^643. 

9. What is the interest of 9 cents for 45 years, 7 months, 
11 days? Am. $0^246. 

10. A's note of $ 175 was given Dec. 6, 1798, on which 
was endorsed one year's interest ; what was .there due Jan. 
1, 1803? 

Note. Consult ex. 16, Supplement to Suhtraction of Com- 
pound Numbers. ' Ans. $ 207*22. 

11. B's note of $ 56'75 was given June 6, 1801, on inter- 
est after 90 days ; what was there due Feb. 9, 1802 ? 

Ans. $5849. 

12. C'snote of $365'37 was given Dec. 3, 1797; June 
7, 1800, he paid $9746; what was there due Sept 11, 
1800? Ana. $328*32. 

13. Supposing a note of $317*92, dated July 5, 1797, on 
which were endorsed the following payments, viz. Sept 13, 
1799, $208*04; March 10, 1800, $76; what was there 
due Jan. 1, 1801 ? Ans. $83*991. 



SUPPI^XilMEfiNT TO ZNTZSBlZiST. 

QUESTIONS. 

1. What is interest ? 2. How is it computed ? 3. What 

is understood by rate per cent. ? 4. by principal ? 

6. — '• — by amount ? 6. by legal interest ? 7. 

by commission ? 8. insurance ? 9. premium ? 

lb. policy? 11. stock? 12. What is under- 

•tood by stock being at par ? 13« ^>^n^ ^^"t ^'^ 

JP 
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below par? 15. The rate per cent, is a decinaa] car- 



Tied td how many places ? 16. What are decimal expres- 
sions tower than hundredths ? 17. How is interest, (when 
the time is 1 year,) commission, insurance, or any thing else 
rated at so much per cent, without respect to time, found ? 
18. When the rate is 1 per cent., or less, how may the ope- 
ration be contracted? 19. How is the interest on $1, at 
6 per cent, for any given time, found by inspection ? 20. 
How is interest cast, at 6 per cent., when there ai*e months 
and days in the given time ? 21. When the given time 1 
less than 6 days, how is the interest most readily founrf? 
22. If the sum given be in pounds, shillings, &c., how is in- 
terest cast? 23. When the rate is any other than 6 pet 
cent, if there be months and days in the given time, how is 
the interest foand ? 24. What is the rule for casting interest 
on notes, &c. when partial payments have been made, and 
what is the principle on which the rule is founded ? 25. 
How may the principal be found, tlie time, rate per cent, 
and amount being given ? 26. What is understood by dis- 
count? 27. by presmt worthl 28. How is the prin* 

cipal found, the time, rate per cent, and interest being given ? 
29. How is the rate per cent of gain or loss found, the 
prices at which goods are bought and sold being given ? 30. 
How is the rate per cent, found, the principal, interest, and 
time being given ? 31. How is the time found, the pruici- 
pal, rate per cent, and interest being given ? 32. W^hat is 

simple interest? 33. compound interest? 34. How 

is compound interest computed ? 

EXERCISES. 

1. What is the interest of $273^51 for 1 year 10 days, at 
7 per cent ? Ans. $ 19<677. 

2. What is the interest of $ 486 for 1 year, 3 months, 19 
days, at 8 per cent ? Aiis. $ 50^652. 

3. D's note of $ 203*17 was given Oct 5, 1808, on inter- 
est after three months ; Jan. 5, 1809, he paid $ 50 : what 
was there due May 2, 1811 ? Ans. $ 174*53. 

4. E's note of $870*05 was given Nov. 17, 1800, on in- 
terest after 90 days ; Feb. 11, 1805, he paid $ 186*06 ; what 
was there due Dec. 23, 1807? Am. $1041*5a 

5. What wilJ be the annual insurance, at f per cent., on 
« house valued at $ 1600 ? Aks. $ 10. 
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6. What will be the insurance of a ship and cargo, valued 

at $ 5643, at 1 J per cent. ? at f per cent ? at -f^ 

per cent ? at |^ per cent ? — ^ at f per cent ? 

Note. Consult IT 82, ex. 11. 

^ Ans. at I per cent $42^322. 

7. A man having compromised with his creditors at 62^ 
cents on a dollar, what must he pay on a debt of $ 137^46 ? 

Ans. $85^912. 

8. What is the value of $ 800 United States Bank stock, 
at 1 12 j- per cent ? Ans, $ 900. 

9. What is the value of $ 560*75 of stock, at 93 per cent ? 

Ans. $521*497. 

10. What principal at 7 per cent, will, in 9 months 18 days, 
amount to $422^40? Ans. $400. 

11. What is the present worth of $426, payable in 4 
years and 12 days, discounting at the rate of 5 per cent ? 

In large sums, to bring out the cents correctly, it will 
sometimes be necessary to extend the decimal in the divisor 
to five places. Ans. $354*506. 

12. A merchant purchased goods for $250 ready money, 
and sold them again for $ 300, payable in 9 months ; what 
did he gain, discounting at 6 per cent ? Ans. $ 37*081. 

13. Sold goods for $3120, to be paid, one half in 3 
months, and the other half in 6 months ; what must be dis- 
counted for present payment ? Ans. 68'492. 

14. The interest on a certain note, for 1 year 9 months, 
was $ 49*875 ; what was the principal ? Ans. $ 475. 

15. What principal, at 5 per cent, in 16 months 24 days, 
will gain $ 35 ? Ans. $ 500. 

16. If I pay $ 15*52 interest for the use of $500, 9 
months and 9 days, what is the rate per cent. ? 

17. If I buy candles at $ *167 per lb., and sell them at 
M cents, what shall I gain in laying out $ 100 ? 

Ans. $19*76. 

18. Bought hats at 4 s. apiece, and sold them again at 4 s. 
9 d. ; what is the profit in laying out 100 £ . ? 

Ans. 18 iS. 15s 

19. Bought 37 gallons of brandy, at $ 1*10 per gallon, 
and sold it for $ 40 ; what was gained or lost per cent ? 

20. At 4 s. 6 d. profit on 1 £., how much is gained in laying 
out 100 £ ., that is, how much per cent ? Ans. 22 £. 10 s, 

21. Bcu^ht clolh at $4*48 per yard; how must I s*,*!! it 
to gain 12^ j^ei CQX^\, .•» ' ^sa* %b^^^^x 
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92. Bought a barrel of powder for 4 iS • ; for bow much 
must it be sold to lose 10 per cent. ? Ans, 3 £, 12 li 

23. Bought cloth at 15 s. per yard, which not provipg lo 
good as I expected, I am content to lose 47j- per cent. ; now 
must I sell it per yard ? Ans. 12 s. 4j-i 

24. Bought 50 gallons of brandy, at 92 cents per galion, 
but by accident 10 gallons leaked out ; at what rate must 1 
sell the remainder per gallon to gain upon the whole cost at 
the rate of 10 per cent. ? Am. $ 1^265 per gallon. 

25. A merchant bought 10 tons of iron for $950; the 
freight and duties came to $ 145, and his own cbaner i9 
$ 25 ; how must he sell it per lb. to gain 20 per cent bjit^ 

Ans. 6 centi^^b. 



EQUATZOK or PATIKEXaffTS. 

IT 92. Equation of payments is the method of finding tbe 
mean time for the payment of several debts, due at different 
times. 

1. In how many months will $ 1 gain as much as 5 ddl* 
lars will gain in 6 months ? 

2. In how many months will $ 1 gain as much as $ 40 
will gain in 15 months ? Ans. ^PO, 

3. In how many months will the use of $ 5 be worth tf 
much as the use of $ 1 for 40 months ? 

4. Borrowed of a friend $ 1 for 20 months ; aflerwardf 
leiit my friend $ 4 ; how long ought he to keep it to beccMS 
indemnified for the use of the $ 1 ? 

5. I have tliree notes against a man ; one of $ 12, due ii 
3 months ; one of $ 9, due in 5 months j and the other d 
$ 6, due in 10 months ; the man wishes to pay the whole it 
once; > what time ought he to pay it? 

$ 12 for 3 months is the same as $ 1 for 36 months, and 
$ 9 for 5 mouths is the same as $ 1 for 45 months, and 
$ 6 for 10 mouths is the same as $ 1 for 60 months. 

27 "hi 

He might, therefore, have $ 1 141 months, and he may 
ket-p -J? dollars ^ part as longj tliat is, -tf^^ = 5 monlU 
6 -/- dayb^ Atinwer. 
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Hence, To find the mean time for several payments j — Rule • 
— Multiply each sum by its time of payment, and divide the 
sum of the products by the sum of the payments, and the 
quotient will be the answer. 

Note, This rule is founded on the supposition, that what 
is gained by keeping a debt a certain time after it is due, is 
the same as what is lost by paying it an equal time before it 
is due ; but, in the first case, the gain is evidently equal to the 
interest on the debt for the given time, while, in the second 
case, the loss is only equal to the discotmt of the debt for that 
time, which is always less than the interest; therefore, the 
mle is not exactly true. The error, however, is so trifling, 
in most questions that occur in business, as scarce to merit 
notice. 

6. A merchant has owing him $800, to be paid as fol- 
lows : $ 50 in 2 months, $ 100 in 5 months, and the rest in 
8 months ; and it is agreed to make one payment of the 
whole : in what time ought that payment to De ? 

Ans. 6 mouths. 

7. A owes B $ 136, to be paid in 16 months ; $ 96, to be 
paid in 7 months ; and $ 260, to be paid in 4 months : what 
IS the equated time for the payment of the whole ? 

Ans, 6 months, 7 days -f-* 

8. A owes B $ 600, of which $ 200 is to be paid at the 
present time, 200 in 4 months, and 200 in 8 months ; what 

is the equated time for the payment of the whole ? ; 

^ Ans. 4 months, v^^ 

9. A owes B $ 300, to be paid as follows : ^ in 3 months, 
j- in 4 months, and the rest in 6 months : what is the equated 
time ? Ans, 4^ months. 
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IT 93. 1. What part of 1 gallon is 3 quarts? 1 gallon is 
4 quarts, and 3 quarts is } of 4 quarts. Ans. f of a gallon. 

2. What part of 3 quarts is 1 gallon ? 1 ^Uon, beini; 4 
quarts, is f of 3 quarts ; that is, 4 c^w;)j:\& V& \ >M!Ckfc^ ^^sssa. 
and if of another time. Asfts. ^"=-'^V 
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3. What part of 5 bushels is 12 bushels ? 

Ficding what part one number is of another is the same 
as finding what is called the ro/to, or relation of one number 
to another ; thus, the question, What part of 5 bushels is 12 
bushels ? is the same as What is the ratio of 5 bushels to 12 
bushels? The Answer is ^ =; 2i. . 

Ratioj therefore, maj be defined^ the number of times one 
number is contained in another ; or, the number of times one 
quantity is contained in another quantity of the same kind. 

4. What part of 8 yards is 13 yards ? or, What is the rath 
of 8 yards to 13 yards ? 

V 13 yards is -y^ of 8 yards, expressing the division /racfionall^. 
If now we perform the division, we have for the ratio \\\ 
that is, 13 yards is 1 time 8 yards, and f of another time. 

We have seen, (IT 15, sifftiy) that division may be expressed 
frttctionaUy. So also the ratio of one number to another, or 
the part one number is of another^ may be expressed frao- 
tiondly, to do which, make the number which is called the 
party whether it be the larger or the smaller number, the ntf- 
merator of a fraction, under which write the other number for 
a denominator. When the question is. What is the ratio, &e. ? 
the number last named is the part ; consequently it must be 
made the numerator of the fraction, and the number firH 
nanied the denominator. 

5. What part of 12 dollars is 11 dollars? or, 11 dollars it 
what part of 12 dollars ? 11 is the number which expresses 
the part. To put this qtiestion in the other form, viz. What 
is the ra/to, &c. ? let that number, which expresses-the/Mr^ 
be the number last named ; thus. What is the ratio of 12 doV 
lars to 11 dollars? Am. {^ 

6. What part of 1 Jg. is 2 s. 6 d. ? or. What is the ratio oi 
liB. to2s. 6d. ? 

1 £. = 240 pence, and 2 s. 6 d. = 30 pence ; hence, 
^Q = ^, is the Answer, 

7. What part of 13 s. 6 d. is 1 £. 10 s. ? or, What is the 
ratio of 13 s. 6 d. to 1 £. 10 s. ? Aiis. ^. 

8. What is the ratio of 3 to 5? of 5 to 3 ? of 

7 to 19? of 19 to 7? ofl5to 90? of 90 to 

15? of 84 to 16U? of 160 to 84? of 615 lo 

1107 ? of 1107 to 615 ? Arts, to the last, f. 
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PROPORTZOlffi 

OR 

TBB RU£B OF TBRBB. 

^ M. 1. If a piece of cloth, 4 yards long, cost 12 dollars, 
wliat will be the cost of a piece of the same cloth 7 yards 
long? 

Had this piece contained twice the number of yards of the 
first piece, it is evident the price would have been twice as 
much ; had it contained 3 times the number of yards, the 
price would have been 3 times as much ; or had it contained 
only half the number of yards, the price would have been 
only half as much ; that is, the cost of 7 yards will be such 
part of 12 dollars as 7 yards is part of 4 ymrds. 7 yards is 
2 of 4 yards ; consequently, the price of 7 yards must be {- of 
the price of 4 yards, or ^ of 12 dollars, i of 12 dollars, that 
is, 12 X i = ^ = 21 dollars, Answer. 

2. If a horse travel 30 miles in 6 houT% how many miles 
will he travel in 11 hours, atUiat rate? 

11 hours is -V^ of 6 hours, that is, 11 hours is 1 time 6 
hours, and f of another time ; consequently, he will travel, in 
11 hours, 1 time 30 miles, and 4 of another time, that is, the 
ratio between tfie distances will be equal to die ratio be- 
tween the times. 

-V" of 30 miles, that is, 30 X V = ^ = ^^ ^^^^^' ^^» 
then, no error has been committed, 55 miles must be -^ of 
30 miles. This is actually the case ; for j^ z= -^ 

Ans. 55 miles. 

Quantities which have the same ratio between them are 
said to be proportional. Thus, these four quantities, 

bonri. hoan. milei. miles- 

6, 11, 30, 55, 

written in this order, being such, that the second eontains 
the first as many times as the fourth contains the third, that 
is, the ratio between the third and foufth being equal to the 
ratio between the first and second, form what is called a pro- 
portion. . 

It follows, therefore, that proportion is a combincOion of two 
equal ratios. Ratio exists between two numbers; but ^o« 
portion requii^ at least three. 
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To denote that there is a proportion between the numbers 
6, 11. *^0 ^r.A ''^»5. they are written thu&: — 

6 : 11^: : 30 : 55 

which 1? reac, 6 is to 11 as 30 is to 65; that is, 6 is the 
s^me part of 11, that 30 is of 55 ; or, 6 is contained in 11 as 
-many tim^s its ?0 is contained in 55; or» lastly, the ratio or 
relation of 11 to 6 is the same as that of 55 to 30. 

^ 95. The first term of a ratio, or relation, is called the 
antecedent, and the second the consequent. In a proportion 
Iher/e are two antecedents, and two consequents, viz. the an- 
tecedent of the first ratio, and that of the secoi d ; the con- 
sequent of the first ratio, and that of the set ond. In the 
proportion 6 : 11 : : 30 : 55, the antecedents are 6, 30 ; the 
consequents, 11, 65. 

The consequent, as we have already seen, is taken for the 
numerator, and the antecedent for the denominator of the 
fraction, which expresses the ratio or relation. Thus, the 
first ratio is Jgi-, the second S^ = V"? *°^ *^^* these two 
ratios are equal, \ve4Lnow, because the fractions are equal. 

The two fractions ^ and ^ being equal, it follows that, 
by reducing them to a common denominator, the numerator 
of the one will become equal to the numerator of the other, 
and, consequently, that 1 1 multiplied by 30 will give the 
same product as 55 multiplied by 6. This is actually the 
case ; for 1 1 X 30 = 330, and 55 X 6 = 330. Hence it 
follows, — Jf four numbers be in proportion^ the product of tke 
first and lastj or of the two extremes^ is equal to the product if 
the second and thirds or of the two means. 

Hence it will be easy, having three terms in a proportion 
given, to find the fourth. Take the last example. Know- 
ing that the distances travelled are in proportion to the times 
or hours occupied in travelling, we write the proportion 
thus : — 

houri, honra. milM. nilet. 

6 : 11 : : 30 

Now, since the product of the extremes is equal to the 

product of the means, we multiply together the two means, 

1 1 and 30, which makes 330, and, dividing this product by 

the known extreme, 6, we obtain for the result 55, that iff 

SSmUeSy which is the olYiet ex\x^me^Qt term^ sought 



54 : 186 : : 9 
9 
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3. At $ 54 for 9 barrels of floor, how manj barrels may 
be purchased for $ 186 ? 

In this question, the unknown quantity is the number of 
barrels bought for $ 186, which ought to contain the 9 ba]> 
rels as n^any times as $ 186 contains $ 54 ; we thus get the 
following proportion :' 

doHan. dollars barrels, barrel*. The product 1674, 

of the two means, di- 
vided by 54, the 

ek. the AtrnKT' known extreme, gives 

31 barrels for the 
other extreme, which 
34 is the term sought, 

64 or Answer. 

Any three terms of a proportion being given, the operation 
by which we find the fourth is called the Rule of Three. A 
just solution of the question will sometimes require, that the 
order of the terms of a proportion be changed. This may 
be done, provided the terms be so placed, that the product 
of the extremes shall be equal to that of the means. 

4. If 3 men perform a certain piece of work in 10 days^ 
how long will it take 6 men to do the same ? 

The number of days in which 6 men will do the work be- 
ing the term sought, the known terra of the same kind, viz* 
10 days, is made the third term. The two remaining terms 
are 3 men and 6 men, the ratio of which is f . But the 
more* men there are employed in the work, the less time will 
be required to do it ; consequently, the days will be less in 

The rule of tbree has sometimes been divided into direU and mcerae, a Uis- 
tmction which is totally useless. It may not however be amiss^to explain, in this 
place, in what this distinction consists. 

The Ruk of Three Direct is when mor* mqaires moref or ten requires lot, as 
in this example >>If 3 men dig a trench 48 feet long in a certain time, how many 
feet will 12 men dig in the same time ? Here it is obvious, that the more mes 
there are employee^ the more work will be done ; and therefore, in this instance 
more requires mcMre. Again : — If 6 men dig 48 feet in a given time, how muck 
will S men diff ui the same time ? Here less requires Uss, for the less men thert 
are employed, the less work will be done. 

The Rule of Three JBwerse is when more rehires less, or less requires more, at 
m this example : — ^If 6men dig a certain quantity of trench in 14 hours, how many 
bours will it t-eqnire 12 men to di^ tlie same quantity f Here more reauires lus • 
that is, 12 men being more than o, will require less time. Agtun : — If o men per* 
form a piece of wwk in 7 days, now long will 3 men be in ]>er.'bnning the same 
work ? Here lets requires more ; for the number of men, being 'ifs, will requir* 
tnort time. 
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proportion as the number of men is greater. There is still a 
proportion in this case, but the order of the terms is inverted ; 
for the number of men in the second set, being two times 
that in the first, will require only one half the time. The 
first number of days, therefore, ought to contain the second 
as many times as the second number of men contains the 
first This order of the terms being the reverse of that as- 
signed to them in announcing the question, we say, that the 
number of men is in the inverse ratio of the number of days. 
With a view, therefore, -to the just solution of the question, 
we reverse the order of the two first terms, (in doing which 
we invert the ratio,) and, instead of writing the proportion, 
3 men : 6 men, (|,) we write it, 6- men : 3 men, (|,) thai is, 

men. men. days. dajrg. 
O ! O ! I x\) • ••..• 

Note, We invert the ratio when we reverse the order 
of the terms in the proportion, because then the antece- 
dent takes the place of the consequent, and the consequent 
that of the antecedent ; consequently, the terms of the frac- 
tion which express the ratio are inverted ; hence the ratio 
is inverted. Thus, the ratio expressed by f = 2, being in- 
verted, is J = j-. 

Having stated the proportion as above, we divide the pro- 

, duct of the means, (10 X 3 = 30,) by Uie known extreme, 

6, which gives 5, that is, 6 days, for the other extreme, or 

term sought. Ans, 6 days. 

From the examples and illustrations now given we deduce 
the following general 

Of the three given numbers, make that the third term 
which is of the same kind with the answer sought. Then 
consider, from the nature of the question, whether the an- 
swer will be greater or less than this t«rm. If the answer is 
to begreatery7^'»ace the greater of the two T«Tnaining num- 
bers for the second term, and the less number for the first 
term ; but if it is to be less, place the less of the two re- 
maining numbers for the second term, and the greater for 
the first ; and, in either case, multiply the second and third 
terms together, Suu aivide the product by the first for the 
viswei, which will always be of the same denomination as 
ibe tiurd term. 
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Note 1. If the first and second terms contain different de- 
nominations, they must both be reduced to the same de- 
nomination ; and if the third term be a compound number, it 
either must be reduced to integers of the lowest denominationy 
or the low denominations must be reduced to & fraction of 
the highest denomination contained in it. 

Note 2. ^ The same rule is applicable, whether the given 
quantities Ibe integral, fractional, or decimal. 

EXAMPIiES FOR PRACTICE. 

5. If 6 horses consume 21 bushels of oats in 3 weeks, 
kow many bushels will serve 20 horses the same time ? 

Ans, 70 bushels. 

6. Tlie above question reversed. If 20 horses consume 70 
bushels of oats in 3 weeks, how many bushels will serve 6 
horses the same time ? Ans, 21 bushels. 

7. If 365 men consume 76 barrels of provisions in 9 
months, how much will 500 men consume in the same time ? 

Ans, 102^ barrels. 

8. If 500 men consume 102^^ barrels of provisions in 9 
months, how much will 365 men consume in tlie same 

.time? Ans, 75 barrels. 

9. A goldsmith sold a tankard for 10 i6. 12 s., at the rate 
of 5 s. 4 d. per ounce ; I demand the weight of it. 

Ans. 39 oz. 16 pwt 

10. If the moon move 13° 10' 35" in 1 day, in what time 
does it perform one revolution ? Ans. 27 days, 7 h. 43 m. 

11. If a person, whose rent is $146, pay $12^63 parish 
taxes, how much should a person pay whose rent is $ 378 ? 

Ans, $32^926. 

12. If I buy 7 lbs. of sugar for 76 cents, how many pounds 
can I buy for $ 6 ? Ans. 56 lbs. 

13. If 2 lbs. of sugar cost 26 cents, what will 100 lbs. of 
coffee cost, if 8 lbs. of sugar are worth 5 lbs. of coffee ? 

Ans. $20. 

14. If I give $6 for the use of $100 for 12 months, 
what must I give for the use of $ 357*82 the same time ? 

Ans, $21*469. 

15. There is a cistern which has 4 pipes \ the fttst vf\tt. 
fill it in 10 minutes, the second in ^0 mvsi\3L\fc%,^^ "^^c^^ \s^ 
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40 minutes, and the fourth in 80 minutes ; in what time will 
all four, running together, fill it ? 

TV + 2\r + A + iV = i4 cistern in 1 minute. 

Am. 5i minutes* 

16. If a family of 10 persons spend 3 bushels of malt in 
a month, how many bushels will serve them when there are 
30 in the family ? . Ans, 9 bushels. 

Note The rule of proportion, although of frequent use, 
is not of indispensable necessity ; for all questions under it 
may be solved on general principles, without the formality 
of a proportion ; that is, by analifsisj as already shown, ^ 65, 
ex. 1. Thus, in the above example, — If 10 persons spend 
8 bushels, 1 person, in the same time, would spend i^ of 3 
bushels, that is, -j^ of a bushel ; and 30 persons would spend 
30 times as much, that is, f} =± 9 bushels, as before. 

17. If a staff, 5 ft. 8 in. in length, cast a shadow of 6 feet, 
how high is that steeple whose shadow measures 153 feet? 

Ans. 144^ feet 

18. The same by analysis. If 6 ft. shadow require a staff 
of 5 ft. 8 in. ^= 68 in.^ 1 ft. shadow will require a staff of 
}- of 68 in. or ^ in. ; then, 153 ft. shadow vnll require 153 
times as much ; that is, ^ X 163 = ISL^ = 1734 in. = 
144j> ft, as before. 

19. If Z £. sterling be equal to 4 iS . Massachusetts, how 
much Massachusetts is equal to 1000 £ . sterling ? 

Ans. 1333 jS. 6 s. S d. 

20. If 1333 iS . 6 s. 8 d. Massachusetts, be equal to 1000/. 
sterling, how much sterling is equal to 4 iS. Maasacbusettft? 

Ans. 3 M. 

21. If 1000 iB . sterlmg be equal to 1333 JB . 6 s. 8 d. Mas- 
sachusetts, how much Massachusetts is equal toZ £. ster- 
ling i' Ans.4£. 

22. 1(3 £. sterling be equal to 4 iB . Massachusetts, Bow 
much sterling is equal to 1333 iB . 6 s. 8 d. Massachusetts ^ 

Ans. 1000 iS. 

;J3. Suppose 2000 soldiers had been supplied with bread 

sufficient to last them 12 weeks, allowing each man 14 

ounces a day; but, on examination, they find 105 barrels, 

containing 200 lbs. each, wholly spoiled ; what must the al- 

lowance be to each man, that the remainder may last Aem 

the same time ? Asan. \1 oz, a day. 
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24. Suppose 2000 soldiers were put to an allowance of 
12 oz. of bread per day for 12 weeks, having a seventh part of 
their bread spoiled ; what was the whole weight of their 
bread, good cind bad, and how. much was spoiled? 

. 5 The whole weight, 147000 Ibt. 
^'**- ^ Spoiled, - - 21000 lbs. 

25. 2000 soldiers, haying lost 105 barreb of bread, 

weighing 200 lbs. each, were obliged to subsist on 12 oz. & 
day for 12 weeks ; had none been lost, they might have had 
14 oz. a day ; what was the whole weight, including what 
was lost, and how much had they to subsist on ? 

. ( Whole weight, 147000 lbs. 
Ans. ^ j^^^^ ^^ subsist on, 126000 lbs. 

^26. 2000 soldiers, after losing one seventh part of 

their bread, had each 12 oz. a day for 12 weeks; what was 
the whole weight of their bread, including that lost, and how 
much might they have had per day, each man, if none had 
been lost ? C Whole weight, 147000 lbs. 

Ans. < Loss, - - 21000 lbs. 

( 14 oz. per day, had none been lost 

27. There was a certain building raised in 8 months by 
120 workmen; but, the same being demolished, it is required 
to be built in 2 months ; I demand how many men must 
be Employed about it. Ans. 480 men. 

28. There is a cistern having a pipe which will empty it 
in 10 hours; how many pipes of the same capacity will 
empty it in 24 minutes ? Ans. 25 pipes. 

29. A garrison of 1200 men has provisit)ns for 9 months, 
at the rate of 14 oz. per day; how long will the provisions 
last, at the same allowance, if the garrison be reinforced by 
400 men ? Ans, 6f months. 

30. If a piece of land, 40 rods in length and 4 in breadth, 
make an acre, how wide must it be when it is but 25 rods 
long ? Ans. 6f rods. 

31. If a man perform a journey in 15 days when the days 
are 12 hours long, in how many will he do it when the days 
are but 10 hours long ? Ans. 18 days. 

32. If a field will feed 6 cows 91 days, how long will it 
feed 21 cows ? Anu- 26 days. 

33. Lent a friend 292 dollars for 6 months ; some time 
after, he lent me 806 dollars ; how long may I keep it to 
balance the favour ? Ans. 2 months 6 -V da^** 
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I. If 30 men can perform apiece of work in 11 days, 
many men will accomplish another piece of work, 4 



34. 

how 1 ^ ^ — _, _ 

times as oig, in a fifth part of the time ? Ana, 600 men. 

35. If f^ lb. of sugar cost -^ of a shilling, what will ^ 
of a lb. cost ? Am. 4 d. 3f£f| q. 

Note. See IT 65, ex. 1, where the above question is' 
solved by analysis. The eleven following are the next suc- 
ceeding examples in the same IT. 

36. If 7 lbs. of sugar cost f of a dollar, what cost 12 lbs. ? 

Ana. $lf. 

37. If 6^ yds. of cloth cost $ 3, what cost 9^ yds. ? 

Ans. $4^269 

38. If 2 oz. of silver cost $ 2^24, what costs f oz. ? 

Ans. j(i0<84. 

39. If ^ oz. cost $ -fj^, what costs 1 oz. ? Ans. $ 1^283. 

40. If ^ lb. less by ^ lb cost 18^ d., what cost 14 lbs. 
less by I of 2 lbs. ? Ans. 4 iS. 9 s. 9^d. 

41. If f yd. cost $ iy what will 40 j^ yds. cost ? 

Am. $59^062. 

42. If -^ of a ship cost $ 251, what is ^ of her worth ? 

Am. $53'786. 

43. At 3f jS . per cwt, what will 9f lbs. cost ? 

Am. 6 s. 3-^ d. 

44. A merchant, owning f of a vessel, sold f of his i&are 
for $957; what was the vessel worth ? Am. $1794W5. 

45. If I yd. cost | iS ., what will -^ of an ell English cost? 

Am. 17 s. Id. 2f a. 

46. A merchant bought a number of bales of velvet, eaco 
containiug 129j^ yds., at the rate of $ t for 5 yds., and sold 
them out at the rate of $ 11 for 7 yds., and gained $200 
by the bargain ; how many bales were there ? Am. 9 bales. 

47. At $ 33 for 6 barrds of floury what must be paid for 
178 barrels? Am. $979. 

48. At $ 2*25 for 347 cwt. of hay, how much is that per 
ton? Am. $14495. 

49. If 2*5 lbs. of tobacco cost 76 cents, how much will 
185 lbs. cost? Am. $5'55. 

50. What is the value of 45 of a hogshfead of lime, at 
$ 2'39 per hhd. ? Am. $ 0*3585. 

51. If 45 of a hhd. of lime cost $ 0*3585, what is it per 
Jilid/ Am. $2*39. 
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COMPOUND PROPORTION. 

IT 96. It frequently happens, tiiat the relation of the 
ouantity required, to the given quantity of the same kind, 
depends upon several circumstances combined together; it 
is then called Compownd Proportion^ or Double Rule of Three. 

'1. If a man travel 273 miles in 13 days, travelling only 
7 hours in a day, how many miles will he travel in 12 days, 
if he travel 10 hours in a day ? 

This question may be solved several ways. First, by analy^ 
sis:— 

If we knew how many miles the man travelled in 1 hour, 
it IS plain, we might take this number 10 times, which would 
be the number of miles he would travel in 10 hours, or in 1 
of these long days, and this again, taken 12 times, would be 
the number of miles he would travel in 12 days, travelling 
10 hours each day. 

If he travel 273 miles in 13 days, he will travel -^ of 273 
miles ; that is, ^j^ miles in 1 day of 7 hours ; and ^ of ^j^ 
miles is ^^ miles, the distance he travels in 1 hour : then, 
10 times ^^ = ^j jQ miles, the distance he travels in 10 
hours; and 12 times m^ = ^^W^ = 360 miles, the dis- 
tance he travels in 12 days, travelling 10 hours each day» 

Ans. 360 miles. 

But the object is to show how the question may be solved 
hy proportion : — 

First ; it is to be regarded, that the number of miles tra- 
velled over depends upon two circumstances, viz. the num- 
ber of days the man travels, and the number of hours he 
trav^els each day. 

. We will not at first consider this latter circumstance, but 
suppose the number of hours to be the same in each case : 
the question then will be, — If a man trttcel 273 miles in 13 
dby9, how many mUes wiU he travel in 12 days 7 This will 
furnish the foUovring proportion : — 

13 days : 12 days : : 273 miles : miles 

which gives, for the fourth term, or answer, 952 miles. 

Now, taking into consideration the other circumstance, or 
that of the hourSy we must say, — If a man^ travelling 7 /tours 
a day for a certain number of dxxys^ troioeU ^V^ i»i*^e«^ Vw» \^ 
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toill he travel in the same time^ if he tracel 10 hours in a dayl 
This will lead to the following proportion :— 

7 hours : 10 hours : : 252 miles : miles. 

This gives for the fourth term, or answer, 360 miles. 

We see, then, that 273 miles has to die fourth term, or 
answer, the same proportion that 13 days has to 12 days, 
and that 7 hours has to 10 hours. Stating this ^ the form 
of a proportion, we have 

^l ^*^' '■ }^ t^^ ^ : : 273 nules : mile. 

7 hours . 10 hours ) 

by which it appears, that 273 is to be multiplied by both 12 
and 10 ; that is, 273 is to be multiplied by the product of 
12 X 10, and divided by the product of 13 X '^j which, be- 
ing done, gives 360 miles, for the fourth term, or answer, as 
before. 

In the same manner, any question relating to compound 
proportion, however complicated, may be stated and solved. 

2. If 248 men, in 5 days, of 11 hours each, can dig a trench 
230 yards long, 3 wide, and 2 deep, in how many days, of 9 
hours each, will 24 men dig a trench 420 yards long, 5 wide, 
and 3 deep ? 

Here the number of dccys, in which the proposed work can 
be done, depends on five circumstances^ viz. the number of 
men employed, the number of hours they work each day, 
the length, breadth, and depth of the trench. We will con- 
sider the question in relation to each of these circumstances^ 
in the order in which they have been named: — 

1st. The number of men employed. Were all the circum- 
stances in the two cases alike, except the number of roenand 
the number of days, the question would consist only in find- 
ing in how many days 24 men would perform the work which 
248 men had done in 5 days ; we should then have 

24 men : 248 men : : 5 days : days. 

2d. Hours in a day. But the first labourers worked 11 
hours in a day, whereas the others worked only 9 ; less hours 
will require more days, which will give 

9 hours : 11 hours : : 5 days : days. 

3il Lengih of the ditc7ie9. T\i^ diVi\i^« bein^ of imeqaal 
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length, as many more days will be necessary as the second 
is longer than the first ; hence we shall have 

230 length : 420 length : : 5 days : days. 

4th. Widths, Taking into consideration the widths, which 
are different, we have 

3 wide : 5 wide : : 5 days : days. 

5th. Depths. Lastly, the depths being different, we have 

2 deep : 3 deep : : 5 days : days. 

It would seem, therefore, that 5 days has to the fourth 
term, or answer, the same proportion 

that 24 men has to 248 men, whose ratio is ^^j 
that 9 hours has to 11 hours, the ratio of which is -V-, 

that 230 length has to 420 length, |^, 

that 3 width has to 5 width, ^, 

that 2 depth has to 3 depth, f; 

all which stated in form of a proportion, we have 



Men, 24 
Hours, 9 
Length, 230 
Width, 3 
Depth, 2 



248^ 

11 

420 

5 



eonunon term. 

» : : 5 days : days. 



IT 97. The continued product of all the second terms 
248 X 11 X 420 X 5 X 3, multiplied by the third term, 
5 days, and this product divided by the continued pro- 
duct of the first terms, 24 X 9 X 230 X 3 X 2, gives 
288^«^(^ days for the fourth term, or answer. 288^. 

But the first and second terms are the fractions ^^, -^, 
f^y i and ^, which express the ratios of the men, and of 
the hours, of the lengdis, widths and dq)ths of the ^*v^ 
ditches. Hence it follows, that the ratio of the numbe 
days given to the number of days sought, is equal to the pro 
duct of all the ratios, which result from a comparison of the 
terms relating to each circumstance of the question. 

The product of all the ratios is found by multiplying to- 

gether the fractions which express them, thus, g^ x 9 x ^ 

X6X3 17186400 , ^,. - ^ 17186400 . ., 

5<3X2 = "^8W0""» ^^ *^" fraction, jgogcae > represents the 
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ratio of the quantity required to the given quantity of the same 
kind. A ratio resulting in this manner, from the multiplica- 
tion of several ratios, is called a compound ratio. 

From the examples and illustrations now given we de- 
duce the following general 

RULE 

for solving questions in compound proportion, or double 
rule of three, viz. — Make that number which is of the 
same kind with the required answer, the third term ; and, 
of the remaining numbers, take away two that are of the 
same kind^ and arrange them according to the directions 
given in simple proportion ; then, any other two of the same 
^dnd, and so on till all are used. 

Lastly, multiply the third term by the continued product 
oi the second terms, and divide the result by the continued 
product of the first terms, and the quotient will be the fourth 
term, or answer required. 

EXAMPLES FOR PRACTICE. 

1. If 6 men build a wall 20 ft. long, 6 ft. hi^h, and 4 ft. 
thick, in 16 days, in what time ^vill 24 men build one 200 
ft long. 8 ft. high, and 6 ft. thick ? Am. 80 days. 

2. If tlie freight of 9 hhds. of sugar, each weighing 12 
cwt, 20 leagues, cost 16 iS., what must be paid for the 
freight of 60 tierces, each weighing 2 J cwL, 100 leagues ? 

Ans. 92iS. 11 s. lOf d. 

3. If 56 lbs. of bread be sufficient for 7 men 14 days, how 
much bread will serve 21 m^n 3 days ? Ans, 36 lbs. 

The same by analysis. If 7 men consume 56 lbs. of bread, 
1 man, in the same time, would consume ^ of 56 lbs. = 
^ lbs. ; and if he consume ^ lbs. in 14 days, he would 
consume -jV of '^ = |{ lb. in 1 day. 21 men would con- 
sume 21 times so much as 1 man; that is, 21 times f | =: 
^ ii ^ lbs. iu 1 day, and in 3 days they would consume 3 
times as much ; that is, -^^f^ = 36 lbs., as before. 

Ans. 36 lbs. 

Note, Having wrought the following examples by the 
rule of proportion, let the pupil be required to do the same 
by analysis. 

4. If 4 reapers receive $11*04 for 3 days' work, how 
manjr men may be hired 16 days for $ 103*04 ? 

Axis. 7 men. 
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6. If 7 oz. 5 pwt of bread be bought for 4 1 d. when com 
is 4 s. 2 d. per bushel, what weight of it may be bought for 
1 s. 2 d. when the price per bushel is 5 s. 6 d. ? 

Ans. 1 lb. 4 oz. 3|^ pwts 

6. If $ 100 gain $ 6 in 1 year, what will $ 400 gain in 
9 months ? 

Note. This and the three following examples reciprocally 
proye each other. 

7. If $ 100 gain $6 in 1 year, in what time will $400 
gain $18? 

8. If $ 400 gain $ 18 in 9 months, what is the rate per 
cent per annum ? 

9. What principal, at 6 percent per. ann.^ will gain $ 18 
in 9 months ? 

10. A usurer put out $75 at interest, and, at the end of 8 
months, received, for principal and interest, $ 79 ; I demand 
at what rate per cent he received interest 

Ans. 8 per cent. 

11. If 3 men receive 8^ £. for 19 J days' work, how 
much must 20 men receive for 100^ days' ? 

Ans. Z05£. Os. 8d. 
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QUESTIONS. 

I. What is proportion ? 2. How. many numbers are re- 
quired to form a ratio ? 3. How many to form a proportion ? 

4. What is the first term of a ratio called ? 6. the second 

term ? 6. Which is taken for the numerator, and which for 
the denominator of the fraction expressing the ratio ? 7. 
How may it be known whei/four numbers are in proportion ? 
8. Having three terms in a proportion given, how may the 
fourth term be found ? 9. What is the operation, by which 
the fourth term is found, called ? 10. How does a ratio be- 
come inverted ? 11. What is the rule in proportion ? 12: 
In what denomination will the fourth term, or answer, be 
found? 13. If the first and second terms contain different 
denominations, what is to be done ? 14. What is compound 
proportion^ or double rule of three i 15« 'GL^oSLft^ 
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EXCRCIS£S. 

1. If I buy 76 yds, of cloth for $ 11347, what does it 
cost per ell English ? Am, $ 1^861. 

2. Bought 4 pieces of Holland, each containing 24 ells 
English, for $ 96 ; how much was that per yard ? 

Am. $0^80. 

3. A garrison had provision for 8 months, at the rate of 
15 ounces to each person per day ; how much must be al- 
lowed per day, in order that Uie provision may last 9^ 
months? Am. 12ff oz 

4. How much land, at $ 2^50 per acre, must be given in 
exchange for 360 acres, at $ 3'75 per acre ? 

Ans. 540 acres. 

5. Borrowed 185 quarters of com when the price was 
19 s.; how much must I pay wfato the price is 17 s. 4 d. ? 

Ans. 202^. 

6. A person, owning f of a coal mine, sells f of his share 
for l71iS. ; what is the whole mine woith ? Ans. 380 iS. 

7. If |> of a gallon cost f of a dollar, what costs |> of a 
tun? Ans. $140. 

8. At 1^ iS . per cwt, what cost 3^ lbs. ? Ans. lOf- d. 

9. If 4 j- cwt can be carried 36 miles for 35 shillings, how 
many pounds can be carried 20 miles for the same money ? 

Ans. 907^ lbs. 

10. If the sun appears to move from east to west 360 de- 
grees in 24 hours, how much is that in each hour ? — ^— in 
each minute ? in each second ? 

Ans. to lasty 15'' of a deg. 

11. If a family of 9 persons spend $ 450 in 5 months, how 
much would be sufficient to maintain them 8 months if 5 
persons more were added to the family? Am. $ 1120. 

Note. Exercises 14th, 15th, 16th, 17th, 18th, 19th, and 
20th, '^ Supplement to FractianSy*^ afford ^ftdditional examples 
in single and double proportion, should more examples be 
thought necessary. 
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TISKLOWSBXB. 

IT 98. 1. Two men own a ticket; the first owns ^, and 
the second owns f of it; the ticket draws a prize of 40 do!- 
laiv; what is each man's share oi the money ? 
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2. Two men purchase a ticket for 4 dollars, of which one 
pays 1 dollar, and the other 3 dollars ; the ticket dra^vs 40 
dollars ; what is each man's share of the money ? 

3. A and B bought a quantity of cotton ; A paid 100 
dollars, and B 200 dollars; they sold it so as to gain 30 
dollars ; what were their respective shares of the gain ? 

The process of ascertaining the respective gains or losses 
of individuals, engaged in joint trade, is called the Ride of 
Fellowship, 

The money, or value of the articles employed in trade, is 
called the Capital^ or Stock ; the gain or loss to be shared is 
called the Dividend, 

It is plain, that each marl's gain or loss ought to have the 
. sane relation to the whole gain or loss, as his share of the 
tiock does to the whole stock. 

Hence we have this Rule : — ^As the whole stock : to each 
man's share of the stock : : the whole gain or loss : his sha;re 
of the gain or loss. 

4. Two persons have a joint stock in trade ; A put in 
^ 250, and B $ 350 ; they gain $ 400 ; what is each man's 
share of the profit? 

OPERATION. 
A's stock, $250 ^ Then, 

B's stock, $350 f gQQ . 250 : : 400 : 1G6«666§ dolls. A's gain. 
Whole stock, $600 ) 600 : 350 : : 400 : 2.33*333^ dolls. B's gain. 

The pupil will perceive, that the process may be contract- 
ed by cutting ofif an equal number of ciphers from the first 
and second^ or first and third terms; thus, 6 -.250 : : 4 : 
166«666f, &c. 

It is obvious, the correctness of the work may be ascer- 
tained by finding whether the sums of the shares of the gains 
are equal to the whAe gain ; thus, $ 166^666$ + $ 233<333| 
= $400, whole gain. 

5. A, B and C trade in company ; A's capital was $ 175| 
B's $ 200, and C's $ 500 ; by misfortune they lose $ 250 ; 
what loss must each sustain ? C $ 50^, A's loss. 

Ans. \ $ 57442^, B's loss. 
( $142'857|, C's loss. 
6 Divide $600 among 3 persons, so that their shares 
may be to each other as 1^ 2, 3, respectively. 

R 
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7. Two merchants, A and B, loaded a ship with 500 
hhds. of mm ; A lo^ed 350 hhds., and B the rest ; in a 
storm, the seamen were obliged to throw overboard 100 
hhds. ; how much must each sustain of the loss ? 

Ans. A 70, and B 30 hhds. 

8. A and B companied ; A put in $ 45, and took out f 
of the gain ; how much did B put in ? Ans, % 30. 

Note. They took out in the same proportion as they put 
in ; if 3 fifths of the stock is $ 45, how much is "^ fifths 
of it ? 

9. A and B companied, and trade with a joint capital of 
$ 400 ; A receives, for his share of the gain, ^ as much as B ; 
what was the stock of each ? 

. ( $ 133^333^, A's stock. 
'^^' I $266<666|, B's stock. 

10. A bankrupt is indebted to A $780, to B $460, and 
to C $ 760 ; his estate is worth only $ 600 ; how must it 
be divided ? 

iVb/c* The question evidently involves the principles of 
fellowship, and may be wrought by it 

Ans. A $ 234, B $ 138, and C $ 228. 

11. A and B venture equsJ stocks in trade, and clear 
$ 164 ; by agreement, A was to have 5 per cent, of the 
profits, because he managed the concerns ; B was to have 
but 2 per cent. ; what was each one's gain ? and how much 
did A receive for his trouble ? 

Ans. A's gain was $ 117442f , and B's $46,857^, and 
A received $ 70^285^ for his trouble. 

12. A cotton factory, valued at $12000, is divided into 
100 shares ; if the profits amount to 15 per cent yearly, what 
will be the profit accruing to 1 share ? to 2 shares ? 

■ to 5 shares ? r to 25 shares ? 

Ans. to the last. $ 450. 

13. In the above-mentioned factory, repairs are to be made 
which will cost $ 340 ; what will be the tax, on each share,^ 
necessary to raise the spm ? — on 2 shares ? ■ on 3 
shares ? on 10 shares ? Ans. to the IcLstj $ 34. 

14. If a town raise a tax of $ 1850, and the whole town 
be valued at $ 37000, what will that be on $ 1 ? What 
will be the tax of a man whose property is valued at $ 1780 ? 

Ans. $ ^05 on a dollar, aud $ 89 on $ 1780. 
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IT 99. In assessing taxes, it is necessary to have an in- 
ventory of the property, both real and personal, of the whole 
town, and also of the whole number of polls ; and, as the polls 
are rated at so much each, we must first take out from the 
whole tax what the poUs amount to, and the remainder is to 
be assessed on the property. We may then find the tax upon 
1 dollar, and make a table containing the taxes on 1, 2, 3, 
&c., to 10 dollars ; then on 20, 30, &c., to 100 dollars ; and 
ihen on 100, 200, &c.,to 1000 dollars. Then, knowing the 
inventory of any individual, it is easy to find the tax upon his 
property. 

15. A certain town, valued at $ 64530, vaises a tax of 

$2259^90; there are 540 polls, which are taxed $'60 

each ; what is the tax on a dollar, and what will be A's tax, 

whose real estate is valued at $ 1340, his personal property 

at $ 874, and who pays for 2 polls ? 

640 X '60 = $ 324, amount of the poll taxes, and 
#2259*90 — $324 = 1935*90, to be assessed on property. 
$64530 : $1935*90 : : $1 : *03; or, i|jf|yyi= *03, taxon $1. 

TABLE. 



dolli. dolls. 

Tax on 1 is *03 
2 .. *06 


Tax 


dollg. dolls. 

on 10 is *30 

.-- 90 .. <fiO 


dollg. dolls. 

Tax on 100 is 3* 
200 .. 6* 


3 .. *09 


30 .. *90 


300 .. 9^ 


4 .. '12 


40 .. 1*20 


400 .. 12* 


5 .. *15 


50 .. 1*50 


500 .. 15* 


6 .. *18 


60 .. 1*80 


600 .. 18* 


7 .. *21 


70 .. 2*10 


700 .. 21* 


8 .. *24 


80 .. 2*40 


800 .. 24* 


9 ,. <27 


,... 90 .. 2'70 


900 .. 27* 








1000 .. 30* 


Now, to find A's tax, 
by the table, that 
The tax on - - - 
The tax on - - - 
The tax on - - - 


his real estate 
$1000 - - 


being $ 1340, I find^ 
is - - $30* 


OV/V "" ■ 

40 - - 


• •- " " ^ 

. - - - 1*20 


Tax on his real estate 
In like manner I find 
p^^)erty to be - 
2 polls at *60 each, an 


- • - 4b 40*90 


the tax on his 
5 - - - 


periional ) gg.gg 
- - - - 1'20 



ArojwKca.^ ^^n^^'L 
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16. What will B's tax amount to, whose inventory is 874 
dollars realy and 210 dollars personal property, and who pays 
for 3 polls ? Am, $ 34'32. 

17. What will he the tax of a man, pa]^ing for 1 poll, 

whose property is valued at $ 3482 ? at $ 768 ? . 

at $ 940 ? at $ 4657 ? Am. to the last, $ 140*31, 

18. Two men paid 10 dollars for the use of a pasture 1 
month; A kept in 24 cows, and B 16 cows; how much 
should each pay ? 

19. Two men hired a pasture for $ 10 ; A put in 8 cows 
3 months, and B put in 4 cows 4 months ; how much should 
each pay ? • 

IT 100. The pasturage of 8 cows for 3 months is the 
same as of 24 cows for 1 month, and the pasturage of 4 cows 
for 4 months is the same as of 16 cows for 1 mouth. The 
shares of A and B, therefore, are 24 to 16, as m the former 
question. Hence, when time is regarded in fellowship, — 
Multiply each one^s stock by the tine he continues it in trade^ 
and use the product far his share. This is ^led Double Fel- 
lowship, Am, A 6 dollars, and B 4 dollars. 

20. A and B enter into partnership ; A puts in $ 100 
6 months, and the^ puts in $ 50 more ; B puts in $ 200 4 
months, and then takes out $ 80 ; at the close of the year, 
they find that th^y have gained $ 95 ; what is the profit of 
each.^ A ( $43*711, A's share. 

^'^ I $51*288, B's share. 

21. A, with a capital of $500, hegan trade Jan. 1, 1826, 
and, meeting with success, took in B as a partner, w^ith a 
capital of $ 600, on the first of March following ; foui 
months after, they admit C as a partner, who brought $ 800 
stock ; at the close of the year, they find the gain to be 
$ 700 ; how must it be divided among the partners ? 

C $ 250, A's share. 

Am, < $ 250, B's share. 

( $ 200, C's share. 

QUESTIONS. i 

1. What is fellowship? 2. What is the rule for operat- 
ing? 3. When tijne is regarded in fellowship, what is it 
called? 4. What is the method of operating in double 
fellowship? 5, How are taxes assessed? 6. How is 
*Mowsbip proved ? 
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IF 101. Alligation is £be method of mixing two or more 
simples, of different qualities, so that the composition may be 
of a meals, or middle quality. 

When the quantities and prices of the simples are given, 
to find the mean price of the mixture, compounded of them, 
the process is called Alligation Medial, 

1. A farmer mixed together 4 bushels of wheat, worth 
150 cents per bushel, 3 bushels of rye, worth 70 cents per 
bushel, and 2 bushels of com, worth 50 cents per bushel ; 
what is a bushel of the mixture worth ? 

It is plain, that the cost of the whole^ divided by the num" 
her of bushels J toiU give the price of one bushel, 

4 bushels, at 150 cents, cost 600 cents. 

3 at 70 210 

2 at 50 100 ^n^ =1 lOl^ cts. Ans. 

9 bushels cost 910 cents. 

2. A grocer mixed 5 lbs. of sugar, worth 10 cents per lb., 
8 Ubs. worth 12 cents, 20 lbs. worth 14 cents ; what is a 
pound of the mixture worth ? Ans, 12-J^. 

3. A goldsmith melted together 3 ounces of gold 20 
earats fine, and 5 ounces 22 carats fine ; what is the fine- 
ness of the mixture? Ans, 21^. 

4. A grocer puts 6 gallons of water into a cask containing 
40 gallons of rum, worth 42 cents per gallon ; what is a gal- 
lon of the mixture worth ? Ans, 36^ cento. 

5. On a certain day the mercury was observed to stand in 
the thermometer as fdlows : 5 hours- of the day, it stood at 
64 degrees ; 4 hours, at 70 degrees ; 2 hours, at 75 degrees, 
and 3 hours, at 73 degrees : what was the mean temperature 
for that day ? 

It is plain this question does not di£fer, in the mode of itn 
operation, from the former. Ans, 69-^ degrees. 

11 102. When the mean price or rate, and the prices or 

rates of the several simples are given, to find the proportions 

or quantities of each simple, the process is called Alligation 

Alternate: alligation alternate is, therefore, the tev^^^oC 

9l]jgation medial, and may bepToyed\>^ \t« 
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1. A man has oats worth 40 cents per hushel, which he 
wbhes to mix with com worth 60 cents per bushel, so that 
the mixture may be worth 42 cents per bushel ; what pro- 
portions, or quantities of each, must he take ? 

Had the price of the mixture required exceeded the price 
of the oats, by just as much as it Jell short of the price of 
the corn, it is plain, he must have taken equal quantities of 
oats and corn ; had the price of the mixture exceeded the 
price of the oats by only J as much as it fell short of 
the price of the com, the compound would have required 2 
times as much oats as com ; and in all cases, the less the 
difference between the price of the mixture and that of ene 
of the simples, the greater must be the quantity of that sm- 
plcy in proportion to the other ; that is, the quantities of the 
simples must be inversely as the differences of their prices 
from the price of the mixture ; therefore, if these differen- 
ces be mutually exchanged^ they will, directly^ express the 
relative quantities of each simple necessary to form the com- 
pound required. In the above example, the price of the 
mixture is 42 cents, and the price of the oats is 40 cents ; 
consequently, the difference of their prices is 2 cents : th«» 
price of the com is 60 cents, which differs from the price 
of the mixture by 8 cents. Therefore, by exchanging these 
differences, we have 8 bushels of oats to 2 bushels of com^ 
for the proportion required. 

Ans. 8 bushels of oats to 2 bushels of corUy or in that 
proportion. 

The correctness of this result may now be ascertained by 
the last rule ; thus, the cost of 8 bushels of oats, at 46 cents, 
is 320 cents; and 2 bushels of corn, at 60 cents, is 100 
cents ; then, 320 -f 100 = 420, and 420, di\'ided liy the num- 
ber of bushels, (8 -|- 2,) =z 10, gives 42 cents for the price of 
the mixture, 

2. A merchant has several kinds of tea ; some at 8 shil- 
lings, some at 9 shillings, some at 11 shillings, and some 
at 12 shillings per pound ; what proportions of each must 
he mix, that he may sell the compound at 10 shillings per 
pound ? 

Here we have 4 simples ; but it is plain, that what has 
just been proved of two will apply to any number of pairs j 
if in each pair the price of one simple is greater^ and that of 
the other lessy than the price of the mixture required 
Hence yve have this 
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RULE. 

The meaH rate and the several prices heing reduced to 
tliP same denomination, — connect with a conthmed line each 
price that is less than the mean rate with ojie or more that 
is GREATER, and each price greater than the mean rate 
with jriie or more that is less. 

Write the difference between the mean ratCj or price^ and 
the price of each simple opposite the price with which it is 
connected; (thus the difference of the two prices in each 
pair will he mutually exchanged;) then the sum of the differ- 
encesy standing against any pricCy wiU express the relative 
quANTiTF to be taken of that price. 

liy attentively considering the rule, the pupil will per- 
ceive, that there may be as many different ways of mixing 
the simples, and consequently as many different answers, as 
there are different ways of linking the several prices. 

We will now apply the rule to solve the last question : — 

OPERATIONS. 

Or, 
ns. 10<^-,?~1 :; , rt~iMn*. 





Here we set down the prices of the simples, one directly 
under another, in order, from least to greatest, as this is 
most convenient, and write the moan rate, (10 s.) at tlie 
left hand. In the first way of linking, we find, that we 
may take in the proportion of 2 pounds of the teas at 6 
and 12 s. to 1 pound at 9 and lis. In the second way, 
we find for the answer, 3 pouhds at 8 and 11 s. to 1 pound 
at 9 and 12 s. 

3. What proportions of sugar, at 8 cents, 10 cents, and 
14 cents per pound, will compose a mixture worth 12 cents 
per pound ? 

Ans. In the proportion of 2 lbs. at 8 and 10^ cents to 6 
lbs. at 14 cents. 

Note. As these quantities only express the proportions of 
each kind, it is plain, that a compound of the same mean 
price will be formed by taking 3 times, 4 times, one half, or 
any proportion, of each quantity. Hence, 

When the quantity of one rimpVe \s ^n«u^ ^^^ %s!^K\si^ 
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the proportional quantities, by the above rule, we may say, 
As the PROPORTIONAL quantity : is to the given quantity: : 
so is each tf the other proportional quantities : to the re- 
quired quantities of each. 

4. If a man wishes to mix 1 gallon of brandy worth 
IS s. with rum at 9 s. per gallon, so that the mixture 
may be worth 11 s. per gallon, how much rum must he 
use? 

Taking the di£ferences as above, we find the proportions 
to be 2 of brandy to 5 of rum ; consequently, 1 gallon ox 
brandy will require 2^ gallons of rum. Ans. 2 j- gallons. 

5. A grocer has sugars worth 7 cents, 9 cents, and 12 
cents per pound, which he would mix so as to form a com- 
pound worth 10 cents per pound ; what must be the jwo- 
portions of each kind ? 

Ans, 2 lbs« of the first and second to 4 lbs. of the third kind. 

6. If he use 1 lb. of the first kind, how much must he take 

of the others ? if 4 lbs., what? if 6 lbs., what ? 

if 10 lbs., what? if 20 lbs., what? 

Ans, to the lastj 20 lbs. of the second, and 40 of the third. 

7. A merchant has spices at 16 d. 20 d. and 32 d. per 
pound ; he would mix 5 pounds of the first sort with th^- 
others, so as to form a compound worth 24 d. per pound , 
how much of each sort must he use ? 

Ans. 5 lbs. of the second, and 7j- lbs. of the third. 

8. How many gallons of water, of no value, must be 
mixed with 60 gallons of rum, worth 80 cents per gallon, to 
reduce its value to 70 cents per gallon ? Ans. 8| gallons* 

^9. A man would mix 4 bu^els of wheat, at $ 1*50 
per bushel, rye at $1^6, com" at $*75, and barley 
at $ '50, so as to sell the mixture at $ *84 per bushel ; 
how much of each may he use ? 

10. A goldsmith would mix gold 17 carats fine with 
some 19, 21, and 24 carats fine, so that the compound may 
be 22 carats fine ; what proportions of each must he use ? 

Ans. 2 of the 3 first sorts to 9 of the last. 

11. If he use 1 oz. of the first kind, how much must 
he use of the others? What would be the quantity of the 
compound ? Ans. to last^ 7J ounces. 

12. If he would have the whole compound consist of 15 

oz., how much must he use of each kind? if of 30 

oz., how much of each kind ? if of 37^ oz., how much ? 

Ans. to the lastj 5 oz. of the ^ ^t^\.^ ^li^ ^^>^ <^x. qC the lait 
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Hence, when the quantity of the compound is given, we 
may say. As the sum of the proportional quantities^ fauna 
hy the ABOVE RULE, %s to the quantity required, so is each 
PROPORTIONAL quantity y found by the rv/e, to the required 
quantity of each. 

13. A man would mix 100 pounds of sugar, some at 8 
eeHts, some at 10 cents, and some at 14 cents per pound, so 
that the compound may he worth 12 cents per pound ; how 
much of each kind must he use } 

We find the proportions to be, 2, 2, and 6. Then, 2+2 
- j- 6 = 10, and T 2 : 20 lbs. at 8 cts. ^ 

10 : 100 ::<2 : 20 lbs. at 10 cts. > ilw*. 

( 6 : 60 lbs. at 14 cts. ) 

14. How many gallons of water, of no value, must be 
xiixed v^ith brandy at $ 1^20 per gallon, so as to fill a ves- 
sel of 75 gallons, which may be worth 92 cents per gallon ? 

Ans. 17^ gallons of water to 57^ gallons of brandy. 

15. A grocer has currants at 4 d., 6 d., 9d. and lid. per 
lb. ; and he would make a mixture of 240 bis., so that the 
mixture may be sold at 8 d. per lb. ; how many pounds of 
each sort may he take ? 

Ans. 72, 24, 48, and 96 lbs., or 48, 48, 72, 72, &c. 

Note, This question may have five different answers. 

QUESTIONS. 

1. What is alligation ? 2. medial ? 3. the 

rule for operating ? 4. What is alligation alternate ? 5. 
When the price of the mixture, and the price of the several 
simples, are given, how do you find the proportional quanti-- 
ties of each simple ? 6. When the quantity of one simple is 
given, how do you find the others ? 7. When the quantity 
of the whole compound is given, how do you find the quan- 
tity of each simple ? 

A- 



DUODBCXXIIAKS. 

IT 103. Duodecimals are fractions of a foot The word 
;s derived from the Latin word duodecimo which signifies 
twelve, A foot, instead of being divided decimally into leu 
equal parts, is divided duodedmalh^ iiilo li»elo.e ^oj\^^'«N&^ 
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called kichea^ or primes^ marked tbus, {'). Again, each of 
these parts is conceived to be divided into twelve other equal 
parts, called seconds^ {"). In like manner, each second is 
conceived to be divided into twelve equal parts, called thirds^ 
) ; each third into twelve equal parts, called fourthij 
"") : and so on to any extent 
In this way of dividing a foot, it is obvious, that 

1' inchj OT prime^ \& ------ i^ of a foot. 

1'' second is -j^;- of -j^, - - - =z ^^ of a foot 

1''' third is -j^ of -j^ of 1^, - - = ^^9 of a foot 

V" fourth is 1^ of 1^ of ^oi^y = yrrfr^ of a foot 

l^'^fifthisT^of-i^of-i^ofTlrofi^, z= jT^Va^ of afoot, &c. 

Duodecimals are added and subtracted in the same man- 
ner as compound numbers, 12 of a less denomination making 
1 of a greater^ as in the following 

TABLE. 

\2"" fourths make V" third, 
\2"' thirds - - - 1" second, 
^ 12" seconds - - 1' inch or prime, 

12' inches, or primes, 1 foot 

Note. Thejnarks, ', ", "', "", &c., which distinguish the 
different parts, are called the indices of the parts or denomi- 
nations. 



MULTIPLieATION OF DUODECIMALS. 

Duodecimals are chiefly used in measuring surfaces and 
folids,. 

1. How many square feet in aboard 16 feet 7 inches long; 
and 1 foot 3 inches wide ? 
Note. Length X breadth = superficial contents, (IT 25.) 

OPERATION. 7 inches, or primes, z= ^b^ of a 

Length, 16 T foot, and 3 inches = ^^ of a foot ; 

BreadtK 1 3' consequenUy, the product of T x 

' 3' = ?A of a foot, that is, 21" 

4 1' 9" = 1' and 9" ; wherefore, we set 

16 1' down the 9'', and reserve the 1' 

A Z^ — 1Z, — ITT ^® ^^ carried forward to ki proper 
Ans. 20 & 9" p\a.e^. ^^^ mxaXv^^V^ \<^ l^t bf 3 
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is to teke ^ of 4,2^ = 4^f, that is, 48' ; and the 1' which we 
reserved makes 49', z= 4 feet 1' ; we therefore set down 
the 1', and carry forward the 4 feet to its proper place. 
Then, multiplying the multiplicand hy the 1 foot in the mul- 

21ier, and adding the two products together, we obtain the 
swer, 20 feet, 8', and 9". 

The only difficulty that can arise in the multiplication of 
duodeciqaals is, in finding of what denomination is the pro- 
duct of any two denominations. This may be ascertained as 
above, and in all cases it will be found to hold true, that the 
product of any two denominations will always he of the denomi- 
nation denoted by the sum of their indices. Thus, in the 
above example, the sum of the indiees of 7' X 3' is " > con- 
sequently, the product is 21" ; and thus primes multiplied 
hy primes will produce seconds ; primes multiplied hy secoTids 
produce thirds; fourths multiplied hy fifths produce ninths, &,c. 
It is generally most convenient, in practice, to multiply the 
multiplicand first by the feet of the multiplier, then by the 
mches, &c., thus : — 

16 ft. X 1 ft. = 16 ft., and 7' X 
1 ft. = 7'. Then, 16 ft. X 3' = 48' 
= 4 ft., and 7' X 3' z= 21" = l',9". 
The two products, added together, give 
for the Answer^ 20 ft. 8' 9", as before. 



16 7' 
1 3' 



16 7' 
4 1' 



9" 



20 8' 9" 



■ » 



2. How many solid feet 11 a block 15 ft. 8' long, 1 ft. 5' 
1 ft. 4' thick ? * 



wide, and 



OPERATION. 

Lengthy 15 8' 
Breadth^ 1 6' 



16 8 
6 6 



22 2 

Thickness^ 1 4 



22 2 

7 4 



I// 



The length multiplied by the 
breadth, and that product by the 
thickness, gives Uie solid ccci- 
tentSy (IT 36.) 



L/V 



4" 
9" 



L//' 



Ans. 29 7- 1" 4 



/// 
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From these examples we derive the following Rule :—i' 
Write down the denominations as compound numbers, and 
in multiplying remember, that the product of any two de- 
nominations will always be of that denomination denoted by 
the sum of their indices, 

EXAMPLES FOR PRAiCTICE. 

3» How many square feet in a stock of 15 boards, 12 fl. 
8' in length, and 13' wide ? Ans. 205 ft. 10'. 

4. What is the product of 371 ft. 2' 6'' multiplied by 
181 ft. 1' 9"? Ans. 67242 ft. 10' 1" 4'" 6"". 

Nate. Painting, plastering, paving, and some other kinds 
of work, are done by the square yard. If the contents m 
square feet be divided by 9, the quotient, it is evident, will 
be square yards. 

5. A man painted the walls of a room 8 ft 2' in height, 
and 72 ft. 4' in compass ; (that is, the measure of all its 
sides ;) how many square yards did he paint ? 

Ans. 65 yds. 6 ft. & 8". 

6. There is a room plastered, the compass of whiclwis 
47 ft. 3', and the height 7 ft. 6' ; what are the contents ? 

Ans. 39 yds. 3 ft 4' 6" 

7. How many cord feet of wood in a load 8 feet long, 4 
feet wide, and 3 feet 6 inches high ? 

Note. It will be recollected, that 16 solid feet make a 
cord foot. Ans. 7 cord feet 

8. In a pile of wood 176 ft in length, 3 ft. 9' wide, and 
4 ft 3' high, how many cords ? 

Am. 21 cords, and 7^ cord feet over. 

9. How many feet of cord wood in a load 7 feet long, 3 
feet wide, and 3 feet 4 inches high ? and what will it come 
to at $ '40 per cord foot ? 

Ans. 4f cord feet, and it will come to $ 1^75 

10. How much wood in a load 10 ft in length, 3 ft. 9' in 
width, and 4 ft 8' in height? and what will it cost at $ 1<92 
per cord } "' • 

Ans. 1 cord and 2^ cord feet, and it will come to 
$ 2*62f 

IT 104. Remark. By some surveyors of wood, dimen* 
sions are taken in feet and decimals of a foot. For thb pur- 
pose, make a rule or scale 4 feet long, and divide it into feet, 
and e&cb foot into ten equal' ]^^ta» Ou one end of the rule, 
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for 1 foot, let eack of these parts be divided into 10 other 
equal parts. The former division will be lOths, and the lat- 
ter lOOths of a foot. Such a rule will be' foun^^^|Lcon- 
venient for surveyors of wood and of^ lumbe|^^^HPters, 
joiners, &c. ; for the dimensions taken by it beJ^HNiet and 
decimals of a foot, the casts will be no other tnan so many -^ 
operations in decimal fractions^^ 

11. How many square feet in a hearth stone, which, by a 
rule, as above described, measures 4^5 feet in length, and 
2*6 feet in width ? and what will be its cost, at 75 cents per 
square foot ? Ans. 11*7 feet; and it will cost $ 8'775. 

12. How many cords in a load of wood 7'6 feet in lengtb, 
a*^ feet in width, and 4'8 feet in height ? Ans.l cord l^ft. 

Id, How many cord feet in a load of wood 10 feet long, 
3'4 feet wide, and 3'5 feet high ? Ans, 7^, 

QUESTIONS. 

1. What are duodecimals? 2. From what is the word 
derived ? 3. Into how many parts is a foot usually divided, 
and what are the parts called ? 4. What are the other de- 
nominations ? 5. What is understood by the indices of the 
denominations ? 6. Iq what are duodecimals chiefly used ? 
7. How are the contents of a surface bounded by straight lines 
found ? 8. How are the contents of a solid found ? 9. How 
is it known of what denomination is the product of any two 
denominations ? 10. How may a scale or rule be formed 
for taking dimensions in feet and decimal parts of a foot ? 



INVOLUTZOXr. 

IT 105. Involution, or the raising of powers, is the mul- 
tiplying any given number into itself continually a certain 
lumber of times. The products thus produced are called 
the powers of the given number. The number itself is called 
the first power, or root. If the first power be multiplied by 
iiselfy the product is called the second power or square ; if 
the square be multiplied by the first power, the product is 
called the third power, or cvbe^ &c. ; thus, 

5 is the root, or 1st power, of 5. 
* 6X5= 25 is the 2d power, or square, of 6, =5*. 
6X6X5=126 is the 3d power, or cube, of 6, =53. 

5 X 5 X 6 X 6=626 is the 4th power, ot biqpittdt^^^Qt ^^ — ^^ - 
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The Bumber denoting the power is called the index^ or 
exponent; thus, 5^ denotes that 5 is raised or involved to 
the 4^B^^r. 

l.^^^^^he sqiAire, or 2d power, of 7 ? Ans. 49. 

2. nM^Khe square of 30 ? Ans. 900. 

3. WUaH? the square of 4000 ? Am. 16000000. 

4. What is the cube, or 8d power, of 4 ? Ans. 64. 
6. What is the cube of 800 ? Ans. 512000000. 
6. What is the 4th power of 60 ? Am. 12960000. 



7. What is the square of 1 ? 
of 4? 



of 2? 



of3? 



8. What is >tho cube of 1 ? 
of 4? 



9. What is the square of f ? 

10. What is the cube of f ? 

11. What is the square of ^ ? 

12. What is the square of i'5\^ 



Ans. 1, 4, 9, and 16. 

- of 2? of 3? 

Ans. 1, 8, 27, and 64» 
^off? o/f? 



^^' h if > and H 

-oft? o£ i? 

^^' irry ^^ and fff . 

- the 6th power of ^ ? 

Ans. ^, and ^. 

— the cube ? 

Ans. 2'25, and 3*375. 
Ans. 2'985984. 



13. What is the 6th power of 1*2 ? 

14. Involve 2J to the 4th power. 
Note. A mixed number, like the above, may be reduced 

to an improper fraction before involving : thus, 2 J =z J ; or 
it may be reduced to a decimal; tlius, 2^ = 2*25. 

Ins. ^^ = 25iH. 

16. What is the square of 4} ? Ans. J^ = 23ff . 

16. What is the value of 7*, that is, the 4th power of 7 ? 

^n«. 2401. 
6»? 10*? 



17. How much is 93 ? 

18. How much is 2^ ? 
— 66? 108? 



Am. 729, 7776, 10000 

36? 4»? 63? 

Ans. to lasty 100000000. 

The powers of the nine digits, from the first power to the 
fifth, may be seen in the following 

TABLE. 

jorlstPowersjl I 2| 3| 4| 6 | "^^T 



Roots 



S«iuares |or 2d Powersll | 4 | 9| 16 



■55 



7| 6 



"B^l W\ 64 



Cubes - |or3d Powersll | 8 | 27 | 64 



15F 



81 



Biquadratesjor 4ihPoyrers\l |16 j 81 | 256 



"SS" 



216 I 343 I 512 



729 



1296 i !M01| 4096 



l6ut3oUd9 /or 5th Powers! 1 132 \24S \\<m \^\^ \Tn^ VK^aOTT i32768 



6561 

W5S 
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BVOLUTZOSr. 

IT 106. Evolution, or the extracting of roots, is the me- 
thod of finding the root of any poww or number. 

The rootj as we have seen, is that number, which, by a 
continual multiplication into itself, produces the given power. 
The square root is a number which, being squared, will pro- 
duce the given number; and the cubcy or third root^ is a num- 
ber which, being cubed or involved to the 3d power, will 
produce the given number : tims, the square root of 144 is 
12, because 12' = 144 ; and the cube root of 343 is 7, be« 
cause 7^, that is, 7 X 7 X 7, = 343 ; and so of other num- 
bers. 

Although there is no number which will not produce a 
perfect power by involution, yet tJiere are many numbers of 
which precise roots can never be obtained. But, by the 
help of decimalsy we can approximate, or approach, towards 
the root to any assigned degree of exactness. Numbers, 
virhose precise roots cannot be obtained, are called surd 
numbers, and those, whose roots can be exactly obtained, are 
called rational numbers. 

The square root is indicated by this character \^ placed 
before the number ; the other roots by the same character, 
with the index of tibe root placed over it Thus, the square 
root of 16 is expressed v 16 ; and the cube root of 27 is 

expressed \^27 ; and the 6th root of 7776,v^7776. 

When the power is expressed by several numbers, with 
the sign -{-or — between them, a line, or mnculwnj is drawn 
from the top of the sign over all the parts of it ; thus, the 

square root of 21 — 5 is \/ 21 — 5, &c. 
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ROOT. 

IT 107. To extract the square root of any number is to 
find a number, which, being multiplied into itself, shall pro- 
duce the given number* 

1. Supposing a man has 625 yards of carpeting^ a yacd 
wide^ wtat is 3ie length of one aid^ oi «. «a^«£^ x^ws^.^'^a^ 
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EXTRACTION ^OF THS SQUARE ROOT. IT 107. 



OPERATION. 

625(2 
4 



floor of which the carpeting will cover ? that is, what is one 
side of a square, which contains 625 square yards ? 

We have seen, (IT 35,) that the contents of a square sur- 
face is found by multiplying the length of one side into it- 
self, that is, by raising it to the second power; and hence, 
having the contents (625) given, we must extract its square 
root to find one side of the room. 

This we must do by a sort of trial : and, 
1st We will endeavour to ascertain how many figures 
there will be in the root This we can easily do, by point- 
ing off the number, from unils, into periods of two hgures 
each ; for the square of any root always contains just twice as 
many, or one figure less than twice as many figures, as arc 
in the root ; of which truth the pupil may easily satisfy him- 
self by trial. Pointing oflf the number, we find, that the 

root will consist of two figures, 
a ten and a unit. 

2d. We will now seek foi 
the first figure, that is, for 
the t^ns of the root, and it is 
plain, that we must extract it 
from the left hand period 6, 
(hundreds.) The greatest 
square in 6 (hundreds) we 
find, by trial, to be 4, (hun- 
dreds,) the root of which is 2, 
(tens, = 20;) therefore, we 
set 2 (tens) in the root The 
root^ it will be recollected, is 
one side of a square. Let us, 
then, form a square, (A, Fig. 
I.) each side of which shall be 
supposed 2 tens, = 20 yards, 
expressed by the root now 
obtained. 
The contents of this square are 20 X 20 = 400 yards, now 
disposed of, and which, consequently, are to be deducted from 
the whole number of yards, (625,) leaving 225 yards. This 
deduction is most reailily performed by subtracting the square 
number 4, (hundreds,) or the square of 2, (the figure in the 
root already found,) from the period 6, (hundreds,) and bring- 
JDg down the next period by the side of the remaindei 
making 225, as before. 



225 



Fig. L 
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3d. The square A is now to be enlarged by the addition 
of the 225 remaining yards ; and, in order that the figure 
may retain its square Jormy it is evident, the addition must 
be made on two sides. Now, if the 225 yards be divided by 
the length of the two sides, (20 -f 20 = 40,) the quotient 
will be the breadth of this new addition of 225 yards to the 
sides c d and b e of the square A. 

But our root already found, = 2 teos, is the length of one 
side of the figure A ; we therefore take double this root, z^ 4 
tens, for a divisor. 



OPERATION— CONTINUED. 

625(25 
4 

45)225 
225 



'1 



The divisor, 4, (tens,) 
is in reality 40, and We 
are to seek how many 
times 40 is contained in 
225, or, which is the 
same thing, we may 
seek how many times 
4 (tens) is contained in 
22, (tens,) rejecting the 
right hand figure of the 
dividend, because we 
have rejected the cipher 
in the divisor. We find 
our quotient, that 15, the 
breddth of the addition, 
to be 5 yards ; but, if 
we look at Fig. II., we 
shall perceive that this 
addition of 5 yards to the 
two sides does not com- 
plete the square ; for 
there is still wanting, in 
the comer D, a small 
square, each side of 
which is equal to this last quotient, 5 ; we must, therefore, 
add this quotient, 5, to the divisor, 40, that is, place it at the 
right hand of the 4, (tens,) making it 45 ; and then flie whole 
divisor, 45, multiplied by the quotient, 6, will give the con- 
tents of the whole addition around the sides of the figure \, 
which, in this case, being 225 yards, the same as our divi- 
dend, we have no remainder, and the work is done. Con- 
sequently, Fig. II. represents the floor of a square rmm, 25 







Fig. II. 
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yards on a side, which 625 square yards of carpeting will 
exactly cover. 

The proof may he seen hy adding together the several 
parts of the figure, thus : — 

The square A contains 400 yards. 

The figure B 100 ..♦ Or we may prove it 

C 100 hy involution, thus : — 

D 25 25 X 25 = 625, as be- 

« ^."7^7 fore. 

Proofs 625 

From this example and iUustroHon we derive the following 

general 

RULE 

FOR THE EXTRACTION OF THE SQUARE ROOT. 

I. Point off the givtn number into periods of two figures 
each, by putting a dot over the units, another over the hun- 
dreds, and so on. These dots show the number of figures 
of which the root will consist 

II. Find the greatest square number in the left hand pe* 
riod, and write its root as a quotient in division. Subtract 
the square number from the left hand period, and to the re- 
mainder bring down the next period for a dividend. 

III. Double the root already found for a divisor ; seek how 
many times the divisor is contained in the dividend, except- 
mg the right hand figure, and place the result in the root, 
and also at the right hand of the divisor ; multiply the di- 
visor, thus augmented, by the last figure of the root, and 
subtract the product from the dividend ; to the remainder 
bring down the next period for a new dividend. 

IV. Double the root already found for a new divisor, and 
continue the operation as before, until all the periods are 
brought down. 

Note 1. If we double the right hand figure of the hist 
divisor, we shall have the double of the root. 

Note 2. As the value of figures, whether integers or 
decimals, is determined by their distance from the place 
of units, 80 we must always begin at unit's place to point off 
the given number, and, if it be a mixed number, we must 
point it off both ways from units, and if there be a deficiency 
in any period of decimals, it may be supplied by a cipher. 
It is jplSin, the root must always consist of so many integers 
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and decimals as' there are periods belonging to each in die 
given number. 

EXAMPIiES FOR PRACTICE. 

2. What is the square root of 10342656 ? 

OPERATION. 

10342656 ( 3216, Am. 
9 



62 ) 134 
124 



641 ) 1026 
641 



6426 ) 38556 
38556 



3. What is the square root of 43264 ? 

OPERATION. 

. • • 

43264 ( 208, Am. 

4 



408 ) 3264 
3264 



4. What is the square root of 998001 ? Ajis. 999 

5. What is the square root of 234*09? Ans. 15*3 

6. What is the square root of 964*5192360241 ? 

Ans. 31*05671. 

7. What is the square root of *001296 ? Ans. *036» 

8. What is the square root of *2916 ? Ans. *54. 

9. What is the square root of 36372961 ? Ans. 6031 

10. What is the. square root of 164 ? Ans. 12*8 + 

If 108. In this last example, as there was a remainder, 
after bringing down all the figures, we continued the opera- 
tion to decimals, by annexing two ciphers for anew period, 
and thus we may continue the operation to any assigned 
degree of exactness ; but the pupil will readily perceive, that 
he can never, in this manner," obtain .the precise root; fojr the 
last figure in each dividend will always be a-cipher, and the 



212 SUPPLEMENT TO THE SQUARE BOOT. IT 108 

last figure in each cUvisor is the same as the last quotieni 
figure ; 1)ut no one of the nine digits, multiplied into itself, 
produces a numher ending with a cipher ; therefore, what- 
ever he the quotient figure, there will still he a remainder. 

11. What is the square root of 3 ? Ans, 1^73 -f* 

12. What is the square root of 10 ? ' Ans. 346 -\-. 

13. What is the square root of 184*2 ? Ans. 13*57 - -. 

14. What is the square root of f ? 

Note, We have seen, (IT 106, ex. 9,) that fractions are 
squared hy squaring both the numerator and the denomina- 
tor. Hence it follows, that the square \oot of a fraction 'is 
found hj extracting the root of the numerator and of the de« 
nominator. The root of 4 is 2, and the root of 9 is 3. 

Ans. ^ 

16. What is the square root of ^ ? Ans. f . 

16. What b the square root of -j\j^ ? Ans. -fy. 

17. What is the square root of -^4 ? Ans. -^ = |. 

18. What is the square root of 20 j ? Ans. 4^. 

When the numerator and denominator are not exact 
squares^ the fraction may he reduced to a decimal, and the 
approonmate root found, as directed above. 

19. What is the square root of f = *76 ? Ans. *866 +. 

20. What is the square root of ff ? Ans. *912 4* 



suppxjn!«xs2rr to tbzs square root. 

QUESTIONS. 

1. What is involution? 2. What is understood hy a 

power ? 3. the first, the second, the third, the fourth 

power ? 4. What is the index, or exponent ? 6. How do 
you involve a number to any required power ? 6. What is 
evolution ? 7. What is a root ? 8. Can the precise root of all 

numbers be found ? - 9. What is a surd number ? 10. a 

rational? 11. What is it to extract the square root of any 
number? 12. Why is the given sum pointed into periods of 
two figures each ? 13. VHij do we double the root for a 
divisor ? 14. Why do we, in dividing, reject the right hand 
figure of the dividend? 1^. ^7hy do we place the quotient 
£gme to fhe r?^« hand of the divisor? 16. How may we 
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prov6 the work ? 17. Why do we point off mixed numbers 
bolh ways from units? 18. When there is a remainder 
how ma)- we continue the operation ? 19. Why can we 
never obtain the precise root of surd numbers ? 20. How 
do we extract the square root of vulgar fractions? 



EXERCISES. 

1. A general has 4096 men ; how many must he place in 
rank and file to form them into a square ? Ans. 64. 

2. If a square field contains 2025 square rods, how many 
rods does it measure on each side ? Aiis. 45 rods. 

S, How many trees in each row of a square orchard con- 
(Aining 5625 trees ? Afis. 75. 

4. There is a circle, w^hose areOj or superficial contents, 
is 5184 feet ; what will be the length of the side of a square 
of equal area ? /V^5184 z= 72 feet, Ans, 

5. A has two fields, one containing 40 acres, and the other 
containing 50 acres, for which B offers him a square field 
containing the same number of acres as both of these ; how 
many rods must each side of this field measure ? 

Ans, 120 rods. 

6. If a certain square field measure 20 rods on each side, 
how much will the side of a square field measure, contain- 
ing 4 times as much ? ^/20 X 20 X 4 = 40 rods, Ans. 

7. If the side of a square be 5 feet, what will be the side 

of one 4 times as large ? 9 times as large ? 16 

times as large ? — - 25 times as large ? 36 times as 

large ? Answers, 10 ft. ; 15 ft. ; 20 ft. ; 25 ft ; and 30 ft. 

8. It is required to lay out 288 rods of land in the form of 
a parallelogram, which shall be twice as many rods in length 
as it is in width. 

Note, If the field be divided in the middle, it will form 
rwo equal squares. 

Ans, 24 rods long, and 12 rods wide. 

9. I would set out, at equal distances, 784 apple trees, so 
that my orchard may be 4 times as long as it is broad ; how 
many rows of trees must I have, and how many trees in 
each row? Am, 14 rcws, and 56 trees in each row. 

10. There is an oblong piece of land, containing 192 square 
rods, of which the width is f as m\ic\i ^& XXv^ \^\i^g^\ ^'^'- 
quired its dimensions. Aax^. \^ Vj Vi^ 
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11. There is a circle, whose diameter is -4 inches, wluttiB 
the diameter of a circle 9 times as large ? 

Note, The areas or contents of circles are in proportion 
to the squares of their diameters^ or of their circumferences^ 
Therefore, to find the diameter required^ square the given 
diameter, multiply the square hy tne given ratio, and the 
square root of the product will he the diameter required. 

\/4X 4 X 9= 12 inches, Ans. 

12. There are two circular ponds in a gentleman's pleasure 
ground ; the diameter of the less is 100 feet, and the greater 
is 3 times as large ; what is its diameter ? Ans. 173^24- ieet 

13. If the diameter of a circle he 12 inches, what is the 
diameter of one ^ as large ? Ans, 6 inches. 

IT 109. 14. A carpenter has a large wooden square ; one 
part of it is 4 feet long, and the other part 3 feet long ; what 
is the length of a pole, which will just reach from one end to 
the other ? 

A Note, A figure of 3 

sides is called a triangle, 

jg and, if one of the corners 

1 be a square corner^ or right 

6 angky like the angle at B 

I in the annexed figure, it is 

called a right-an^d trianr 

gle^ of which the square 

jif^ 3 of the longest side, A C, 

(called the hypotenuse,) 
is equal to the sum of the squares of the other two sides, AB 

andBC. 

4* = 16, and 3a = 9 ; then, ^9 + 16 = 5 feet, Ans. 

15. If, from the corner of a square room, 6 feet be mea- 
sured off one way, and 8 feet the other way, along the sides 
of the room, what will be the length of a pole reaching from 
point to point ? Ans. 10 feet. 

16. A wall is 32 feet high, and a'ditch before it is 24 feet 
wide ; what is the length of a ladder that will reach from the 
top of the wall to the opposite side of the ditch ? 

Ans. 40 feet 

17. If the ladder be 40 feet, and the wall 32 feet, what is 
the width of the ditch ? Ans. 24 feet. 

18. The ladder and ditch glven^ required the wall. 
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19. The distance between the lower ends of two equal 
rafteis is 32 feet, and the height of the ridge, above the beam 
on ^hich they stand, is 12 feet ; required the length of each 
rafter. Ans. 20 feet 

20* There is a building 30 feet in length and 22 feet in 
widthf and the eaves project beyond the wall 1 foot on every 
side ; the roof terminates in a point at the centre of the 
building, and is there supported by a post, the top of which 
is 10 feet above the beams on which the rafters rest ; what 
is the distance from the foot of the post to the comers of the 
eaves ? and what is the length of a rafter reaching to the 

middle of one side 1 a rafter reaching to the middle of 

one end 1 and a rafter reaching to the comers of the eaves ? 

Answersy in orderj 20 ft. ; 15^62 -j- ft. ; 18^86 + ft. ; and 
22<36 + ft. 

21. There is a field 800 rods long and 600 rods wide ; 
what is the distance between two opposite comers ? 

Ans. 1000 rods. 

22. There is a square field containing 90 acres ; how 
many rods in length is each side of the field ? and hoiv many 
rods apart are the opposite corners ? 

Answers^ 120 rods ; and 169^7 -f* rods. 

23. There is a square field containing 10 acres; what dis- 
tance is the centre from each comer ? Ans. 28^28 -f* rods. 



fiZTRuAiCTZOBr OF TBB CUBB 

ROOT. 

IT 110. A solid body, having six equal sideSj and each of 
the sides an exact square^ is a cube, and the measure in 
length of one of its sides is the root of "that cube; for the 
lengthy breadth and thickness of such a body are aU alike ; con- 
sequently, the length of one side, raised to the 3d power, 
gives the solid contents. (See IT 36.) 

Hence it follows, that extracting the cube root of any mem- 
ber of feet is finding the length of one side of a cubic bo- 
dy, of which the whole contents will be equal to the giveu 
number of feet. 

1. Wha| are the solid contents of a cubic block, of which 
•ach side measures 2 feet ? Ans. 28 = 2X2X2 = 8 feet 

2. How many solid feet in a cubic block, measuring 5 feet 
on each side? Asu* ^* -rs.^wSiSwx* 
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3. How many feet in length u emch side of a cu bic Uock, 
containing lUiolid feet? .^n«. ^125 := 6 feet 

Xbla. The root may he found hj trial. 

4. What is the side of a cubic block, containing 64 solid 

feet? 27 solid feet? 216 solid feet? 512 solid 

feet? Amwen, 4ft.; 3ft.; 6 ft; and 8 ft. 

6. Sn(n>osing a man has 13824 feet of timber, in separate 
blocks of 1 cubic foot each ; he wishes to pile them qp in 
a cubic pile ; what will be the length of each side of such 
a pile ? 

It is evident, the answer is found by extracting the eulx; 
root of 13824 ; but this number is so targe, that we etnnot 
•0 easily find the root by trial as in the former examples ; — 
We will endeavour, however, to do it by a tort of trial; and, 
1st. We will try to ascertain the number of figures, ot 
which the root will consist. This we may do bj pointinj; 
the number offiato periods offAree figures each (IT 107, ex. 1.} ; 
Pointing off, we see, the j 
root will consist of two figure.*, ( 
a (en and a tmU. Let us, thcii, 
seek for the first figure, oi ' 
tens of the root, which must , 
be extracted from the left 
hand period, ,13, (thousands.) 
The greatest cube in 13 
(thousands) we find by trial, 
or by the table of powers, to be 
8, (tfaousands,) the root of 
which 18 2, (tens;) therefore, 
we place 2 (tens) in the root 
The root, it will be recollect- 
ed, is one side of a cube. liCl 
us, then, form acube, (Fig. I.) 
each side of wliich shall be 
supposed 20 feet, expressed 
400 by the root now obtained. 

J^ The contents of thia cube are 

mS^M, Owott. 20 X 20 X 20 = 8000 solid feet, 

which are now disposed of, and which, consequently, are to 
bededucted from the whole number of feet, 13824. 8(J00 
taken from 13824 leave 5824 feet. This deduction is most 
readily perfomied by subtracting the cubic number, 8, or 
the cube of S* (the &pae ot ^^ tv)V ^i%«A.i ^tund^) from 
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the period 13, (thoussnds,) and brin^g dom the next pe 
nod by the side of the remsinder, making 6S24. u before. 
3d. The cubic pile A D ia now to be enlarged by the ad- 
^tion of 6624 solid feet, and, in order to preiem ue cubic 
form of the pile, the addition must be made on one half of 
its sides, that is, on 3 aides, a, b, and c. Now, if the 5H24 
solid feet be divided by the square contents of these 3 equal 
sides, that ia, by 3 times, (20 X 20 =: 400) = 1200, the quo- 
tient will be the thickness of the addition made to each of 
the sides a, A, c. But the root, 2, (tens,) already found, is 
the length of one of these sides ; we therefore square the 
root, 2, (tens,) =20 X 20 = 400, for the w/ruore conlento of one 
nde, and multiply the product by 3, the number of sides, 
400 X 3 ^ 1200 ; or, which is the same in effect,^uid more 
convenient in practice, we may square the 3, {tens,) and mul- 
tiply the product by 300, thus, 2X2=4, and4 X 300^ 1200, 
for the divisor, as before. 

The divisor, 1200, is con- 

OPERATION-CONTINIIFO twned in the dividend 4 times ; 

,nn~V n consequently, 4 feet is the 

ia824(24 Root, thickness of the addition made 

to each of the three sides, a. 

Divisor, 1200) 5824 DMdeiuL J, c, and 4 X 1200 = 4800, is 

4fV)0 t^B Bolid feet contained in 

WO these additions; but, if we 

Q4 look at Fig. II., we shall per- 

gaai ceive, that this addition to the 

3 sides does not complete the 

*W00 cube i for there sre deficiencies 

in the 3 comera n, n, n. Now 
IP .J the length of each of these 

'^"^ **■ defieietmea is the same as the 

latgth of eaek tide, that is, 2 
(tens) = 20, and their loidtk 
and l^cknega are each equal to 
the l(ut quolietU figure, (4); 
their contents, therefore, or 
the number of feet required to 
Jill these deficiencies, will be 
found by multiplying the tgwtre 
ofthe last quotient figure, J'4*) 
= 16, by the len^ at <iU.^bt>. 
de&cie&c\«B^<^X'\^ Vj %'&»>» 
T 
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the lengfli of «kA lide, ivhicli is expressed bj dw fonner ' 
quotient &gaxe, 3, (teat.) 3 times 2 (tens) are 6 (teos) =: 
60; or, WDat is Ae sune in effect, and more convement in 
pnctice, we may multiply the quotient figure, 2, (leas,) hj 
30, thnB,a X 30 = 60, u before; then, 60 X 16 = 960, con- 
tents of the thne defiuencies n, », n. 

Looking at Fig. III., -we 
Via. III. perceive there is still a de- 

ficiency in the corner where 
the last blocks meet Tbii 
deficiency is a cube, e*ch 
side of which b equal to &e 
last quotient figure, 4. The 
cube of 4, therefore, (4 X * 
X 4 = 64,) will be the sotid 
contents of this comer, which 
ID Fig. IV. is seen filled. 

Nov, the sum of these sev- 
eral additions, viz. 4800 -f- 
960 -|- 64 = 5824, will make 
the subtrahend, which, sub- 
tracted from the dividend, 
leaves no remainder, and the 
work is done. 

Fig. IV. shows the pile 
which 13824 solid blocks of 
one foot each would make, 
when laid together, and the 
root, 24, shows the length ol 
one side of the pile. The 
correctness of the work may 
be ascertained by cubing the 
side now found, 24^, thus, 24 
X 24 X 24 = 13824, th« 

ra number; or it may be proved by adding together 
contents of all the several parts, thus, 

Fal. 

80QO z= contents of Fig. I. 
4800 = addition to the sides a, b, and c. Fig. I. 
960 = addition to fill the deficienbes n, b, b, Fig. II. 

64 = addition to fill the comer e] e, e. Fig. IV. 

13834 = contenti of the whole pile, Fig. IT., 24 feet oa 
Mob aide. 
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From ike foregoing example and Ukatraium toe derwe the 
Mlowmg 

FOR EXTRACTING THE CUBE ROOT. 

I. Separate the given number into periods of three figures 
each, by putting a point over the unit figure^ and every third 
figure beyond &e place of units. 

II. Find the greatest cube in the left hand period, and put 
its root in the quotient 

III. Subtract the cube thus found from the said period* 
and to the remainder bring down the next period, and cadi 
this the dividend, 

lY. Multiply the square of the quotient by 800, ealling it 
the divisor. 

y. Seek how many times the divisor may be bad in the 
dividend, and place the result in the root; then multiply 
the divisor by this quotient figure, and write the product 
under the dividend. 

VI. Multiply the square of this quotient figure by the 
former figure or figures of the root, and this product by 30, 
and place the product under the last ; under all write the 
cube of this quotient figure, and call their amount the «ffr- 
trahend* 

y II. Subtract the subtrahend firom the dividend, and to the 
remainder bring down the next period for a new dividend, 
with which proceed as before ; and so on, till the whole is 
finished. **" 

Note 1. If it happens that the divisor is not contained in 
the dividend, a cipher must be put in the root, and the 
next period brought down for a dividend. 

Note 2. The same rule must be observed for continuing 
the operation, and pointing off for decimals, as in the square 
root. 

Note 3. The pupil will perceive that the number which 
we call the divisor^ when multiplied by the last quotient 
figure, does not produce so large a number as the real sub- 
trahend ; hence, the figure in ti^e root must frequently be 
smaller than the quotient figure. 
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JBXABIPLES FOR PRACTICE. 

6. What is the cubenroot of 1860867 ? 

OPERATION. 

1860867(123 Ana. 
1 



1« X 300 = 300 ) 860 first Dividend. 

600 
2* X 1 X 30 = 120 

2» =: 8 

728 first Subtrahend. 

12' X 300 = 43200 ) 132867 second Dwidend* 

129600 

3* X 12 X 30 = 3240 

38 = 27 

132867 second SubtfoMnd. 

000000 

7. What is the cube root of 373248 ? Ans. 72 

8. What is the cube root of 21024576 ? Ans. 276 

9. What is the cube root of 84*604519 ? Ans. 4*39 

10. What is the cube root of ^000343 ? Ans. *07. 

11. What is the cube root of 2 ? Ans. V25 + 

12. What is the cube root of /^ ? Ans. %. 
Note. See IT 105, ex. 10, and IT 108, ex. 14. 

13. What is the cube root of ^ ? Ans. i 

14. What is the cube root of -^^ ? Ans. ^ 
16. What is the cube root of ^^ ? Ans. *126 + 
16. What is the cube root of y^ ? Ans. i 
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QtrSSSTIONS. 

1. What is a cube ? -2. What is understood by the 
cube root? 3. What is it to extract the cube root? 
4. Why is the square of the quotient multiplied by 300 
for a divisor? 5. Wly, in finding the subtrahend, do 
we multiply the square of the last quotient figure by 30 
times the former figure of the root? 6. Why do w« 

cube the quotient figure } T% '£Lon^ ^^i vi^. ^"t«^e the 

operation f 
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« HXflRdSBS* 

1. What is the side of a cubical mound, equal to one 288 
feet long^, 216 feet broad, and 48 feet high ? Ans, 144 feet 

2. There is a cubic box, one side of which is 2 feet; how 
many solid feet does it contain ? Ans. 8 feet 

3. How many cubic feet in one 8 times as large ? and 
what would be the length of one side ? 

Ans. 64 solid feet, and one side is 4 feet 

4. There is a cubical box, one side of which is 5 feet ; 
wh%t would be the side of one containing 27 times as much ? 
— 64 timei^ as much ? 125 times as much ? 

Ans. 15, 20, and 25 feet 

5. There is a cubical box, measuring 1 foot on each 

side ; what is the side of a box 8 times as large ? 27 

times ? 64 times ? Ans. 2, 3, and 4 feet 

IT 111. Hence we see, that the sides of cubes are as the 
cube roots of their solid contentSj and, consequently, their con- 
tents are as the cubes of their sides. The same proportion is 
true of the similar sides j or of the diameters of aU solid figures 
of similar forms. 

>' 6. If a ball, weighing 4 pounds, be 3 inches in diameter, 
what will be the diameter of a baH of the same metal, weir- 
ing 32 pounds? 4 : 32 : : 33 : 6» iliw. 6 inches. 

■'v 7. If a ball, 6 inches in diameter, weigh 32 pounds, what 
will be the weight of a ball 3 inches in diameter ? Ans. 4 lbs. 

8. If a globe of silver, 1 inch in diameter, be worth $ 6, 
what is the value of a globe 1 foot in diameter ? 

Ans. $10368. 

9. There are two globes ; one of them is 1 foot in diame- 
ter, and the other 40 feet in diameter ; how many of the 
smaller globes would it take to make 1 of the larger ? 

Ans. 64000. 

10. If the diameter of the sun is 112 times as much as the 
diameter of the earth, how many globes like the earth would 
it take to make one as large as die sun ? Ans. 1404928. 

^ 11. If the planet Saturn is 1000 times as large as the 
earth, and the earth is 7900 miles in diameter, what is the 
diameter of Saturn ? Ans. 79000 miles. 

12. There are two planets of equal density; the diameter 
of the less is to that of the larger as 2 to 9 ; what is the ra- 
tio of their solidities ? Am. t%^\ w^ ^ ^ Vs^n^aa, 

T* 
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Note. The roots of most powers may be found by the 
square and cube root only : thus, the biquadrate, or 4th root, 
'Is the square root of the square root ; the 6th root is the 
cube root of the square root ; the 8th root is the square root 
of the 4th root ; the 9th root is the cube root of the cube 
root, &c. Those roots, viz. the 5th, 7th, 11th, &c., which 
are not resolvable by the square and cube roots, seldom oc- 
cur, and, when they do, the work is most easily performed 
by logarithms ; for, if the logarithm of any number be divided 
by the index of the root, the quotient will be the logaridun 
of the root itself. 
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If 112. Any rank or series of numbers, more than two, 
increasing or decreasing W % constant di£ference, is called an 
Arithmetical Seriesj or Aiwression* 

When the numbers are formed by a continual ad^Utum of 
the common difference, they form an ascending series ; but 
when they are formed by a continual subtraction of the com- 
mon difference, they form a descending series, 

Th \ ^' ^' '^' ^' ^^' ^^' ^^' ^^' ^^ ^^ ciscending series* 
^^' ^ 15, 13, 11, 9, 7, 5, 3, &c. is a descending series. 

The numbers which form the series are called the terms 
of the series. The first and last terms are the extremesj and 
the other terms are called the means. 

There are five things in arithmetical progression, any thrH 
of which being given, the other two may be found : — 

1st. Theirs/ term. 

2d. The last term. 

3d. The number of terms. 

4th. The common difference. 

5th. The sum of all the terms. 

1. A man bought 100 yards of doth, giving 4 cents for the 
first yard, 7 cents for the second, 10 cents for the third, and 
so on, with a common difference of 3 cents ; what was the 
cost of the last yard ? 

As the common difference^ 3, is added to every yard except 

the last, it is plain the last y aid must be 99 X 3, = 297 

cents, more fhan the first yard. Aui,^^\ ^^uta. 
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Hence, when the first temij the coimnon difference^ and the 
number of termsj are given^ to find the last temij — Multiply the 
number of terms, less 1, by the common difference^ and add 
the first term to the product for the last term. 

2. If the first term be 4, the common difference 3, and 
the number of terms 100, what is the last term ? Ans. 301. 

3. There are^ in a certain triangular field, 41 rows of 
com ; the first row, in 1 comer, is a single hill, the second 
contains 3 hills, and so on, with a common difference of 2 ; 
what is the number of hills in the last row ? Ans. 81 hills. 

4. A man puts out $ 1, at 6 per cent, simple interest, 
which, in 1 year, amounts to $ 1^06, in 2 years to $142, 
and so on, in arithmetical progression, with a common dif- 
ierence of $ '06 ; what would be the amount in 40 years ? 

Ans. $3*40. 
Hence we see, that the yearly amounts of any sum, at 
simple interest, form an arithmetical series, of which the 
jjrincipal is the first term^ the last atunmt is the last term, the 
yearly interest is the common differekcey and the number of 
years is 1 less than the number of terms. 

6. A man bought 100 yards of cloth in arithmetical pro- 
gression ; for the first yard he gave 4 cents, and for the last 
301 cents ; what was the common increase of the price on 
each succeeding yard ? 

This question is the reverse of example 1 ; therefore, 
301 — 4 = 297, and 297 -^ 99 = 3, common difference. 

HencCy^ when the extremes and number of terms are >givenj 
to find the common difference^' — ^Divide the difference of the 
extremes by the number of terms, less 1, and the quotient 
will be the common difference. 

6. If the extremes be 5 and 605, and the number of terms 
151, what is the common difference ? Ans. 4. 

7. If a man puts out $ 1, at simple interest, for 40 years, 
and receives, at the end of the time, $ 3*40, what is the 
rate ? 

If the extremes be 1 and 3^40, and the number of terms 
41, what is the common difference ? Ans. *p6. 

8. A man had 8 sons, whose ages differed alike; the 
youngest was 10 years old, and the eldest 45 ; what was 
the common difference of their ages ? Ans. 5 years. 
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9. A man bought 100 yards of cloth in arithmetical series, 
he gave 4 cents for the first yard, and 301 cents for the Uai 
yard ; what was the average price per yard, and what was 
the amount of the whole? 

Since the price of each succeeding yard increases by a coi»- 
9lant excess^ it is plain, the average price is as much less than 
the price of the last yard, as it is ^freofiifcliHUi the price dT 
the jir5/ yard; therefore, one half liie sum «f die ust and 
last price is the average price. ^ 

One half of 4 cts. -|- 301 cts. = 152j cts. =r average ^ 
price ; and die price, 152^ cts. X 100 = 16260 cts. = > Ans. 
$152<50, whole cost ) 

Hence, when the extremes and the number of terms are gwen^ 
to find the sum of aU the terms j — Multiply 4- the sum of the ex- 
tremes by the number of terms, and the product will be 
the answer 

10. If the extremes be 6 and 606, and the number of 
terms 161, what is the sum of the series ? Ans. 46066. 
~ 11. What is the sum of the first 100 numbers,^in their 
natural order, that is, 1, 2, 3, 4, &c. ? Ans, 6060. 

12. How many times does a common dock strike in 12 
hours ? Ans. 78. 

13. A man rents a house for $ 60, annually, to be paid at 
the close of each year ; what will the rent amount to in 20 
years, allowing 6 per cent., simple interest, for the use of 
the money ? 

The last year's rent will evidently be $ 60 without interest, 
the last but one will be the amount of $ 60 for 1 year , the 
last but two the amount of $ 60 for 2 years, and so on, in 
arithmetical series, to the first, which will be the amount of 
$ 60 for 19 years = $ 107. 

If the first term be 60, the last term 107, and the number 
of terms 20, what is the sum of the series ? Ans. $ 1670. 

14. What is the amount of an annual pension of $ 100, 
being in arrears, that is, remaining unpaid, for 40 years, 
allowing 6 per cent nmple interest ? Ans. $ 7900. 

16. There are, in a certain triangular field, 41 rows of 
com ; the first row, being in 1 comer, is a single hill, and 
the last row, on the side opposite, contains 81 hills ; how 
many hills of com in the field ? Ans. 1681 hills. 
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16. If a triangular piece of land, 30 rods in length, be 20 
rods wide at one end, and come to a point at the oQier, what 
number of square rods does it contain ? AnB. 300. 

17. A debt is to be discharged at 11 several payments, 
171 arithmetical series, the first to be $ 5, and the last $ 75 ; 
what is the whole debt ? — - the common difference be- 
tween the several payments T 

itnti w:kote debt, $440; common difference, $7. 

18. What is the sum of the series 1, 3, 5, 7, 9, &:c., to 
1001 ? Ans. 251001. 

Nate. By the reverse of the rule under ex. 6, the differ- 
ence of the extremes 1000, divided by the common difference 2, 
gives a quotient, which, increased by 1, is the mmb&r ojf 
terms = 501. 

19. What is the sum of the arithmetical series 2, 2J-, 3, 
3^, 4, 4^, &c., to the 50th term inclusive ? Ans. 712J-. 

20. What is the sum of the decreasing series 30, 29§, 29^, 
29, 28f , &:c., down to ? 

Note. 30 -^ ^ -4" ^ = ^^} number of terms. Ans. 1365« 

QUESTIONS. 

1. What is an arithmetical progression ? 2. When is the 

series called ascending 1 3. when descending 1 4. What 

are the numbers, forming the progression, called ? 5. What 
are the first and last terms called ? 6. What are the other 
terms called ? 7. When the first termj common difference, 
and number of terms, are given, how do you find the last 
term ? 8. How may arithmetical progression be applied to 
simple interest? 9. When the extremes and number of 
terms are given, how do you find the common difference ? 
10. how do you find the sum of all the terms ? 
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IT 113. Any series of numbers, continually increasing by 
a constant multiplier, or decreasing by a constant divisor, is 
called a Geometrical Progression. Thus, 1, 2, 4, 8, 16, &c. 
b an increasing geometrical series, and 8, 4, 2, 1, j^ ^, &c. 
is a decreasing geometrical series. 
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As in arithmetical, so also in geometrical progressioni 
there are five things, any three of which being giyen, the 
other two may be found : — 

1st The first term. 
2d. The last term. 
3d. The number of terms. 
4th. The ro/io. 

5th. The 8vm of all the terms. 

The ratio is the multiplier or divisory by which the series jm 
* formed. 

1. A man bought a piece of silk, measuring 17 yards, md, 
by agreement, was to give what the last yard would come 
to, reckoning 3 cents for the first yard, 6 cents for the second, 
and so on, doubling the price to the last; what did the piece 
of silk cost him ? 

3X2X2X2X2X2X2X2X2X2X2X2X2 
X2X2X2X2i=: 196608 cents, = $ 1966*08, Answer. 

In examining the process by which the last term (196608) 
has been obtained, we see, that it is a product, of which the 
ratio (2) is sixteen times a factor, that is, one Hme less than 
the number of terms. The last term, then, is the aixteenth 
power of the ro/to, (2,) multiplied by ihe first term (^) 

Now, to raise 2 to we 16tn power, we need not produce 
all the intermediate powers ; for 2^ = 2 X 2 X 2 X 2 z=: 16, 
is a product of which the ratio 2 is 4 times a factor ; now, 
if 16 be multiplied by 16, the product, 256, evidently con- 
tains the same factor (2) 4 times -|- 4 times, == 8 times; 
and 256 X 256 = 65536, a product of which the ratio (2) 
is 8 times -{- 8 times, = 16 times, factor ; it is, therefor^ 
the 16th power of 2, and, multiplied by 3, the first term, 
gives 196608, the last term, as before. Hence, 

When the first term^ ratio^ and number of terms^ are gtoeOj 
to find the last term^ — 

I. Write down a few leading powers of the raOo with 
their indices over them. 

II. Add together the most convenient ifM^es, to make an 
index less by one than the number of the term sought 

III. Multiply together the powers belonging to those tn- 
dices, and their product, multiplied by the first term, will be 

the term sought. 
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2. If the first term be 5, and the ratio 3, what is the 8th 
term ? 

Powers of the ratio, with S « ^ «.-**«, "*^,l-# ^ ^ . 

Sindices ov^r theT I ^» ^' ^^' X 81 = 2187 X 6 first 
tneir moices over tnem. ^ ^^^^ _ ^^^3^^ Answer. 

3. A man plants 4 kernels of com, which, at harvest, 
produce 32 kernels ; these he plants the second year ; now, 
supposing the annual increase to continue 8 fold, what 
would be the produce of the 16th year, allowing 1000 ker- 
nels to a pmt ? Ans. 2199023255^552 bushels. 

4. Suppose a man had put out one cent at compound in- 
terest in 1620, what would have been the amount in 1824, 
allowing it to double once in 12 years ? 

2*7 = 131072. Ans. $1310*72. 

5. A man bought 4 yards of cloth, giving 2 cents for the 
first yard, 6 cents for the second, and so on, in 3 fold ra- 
tio ; what did the whole cost him ? 

2-|-6-|-18-|-54 = 80 cents. Ans. 80 cents. 

In a long series, the process of adding in this manner 

vrould be tedious. Let us try, therefore, to devise some 

shorter method of coming to the same result If all the 

terms, exetpimg the lastj viz. 2 + 6 + 1^9 ^^ multiplied by 

tlvs ratio, 8, the product will be the series 6 -{- 13 + ^^ ; 

subtracting ihe former series from the latter ^ we have, for the 

remainder, 54 — 2, that is, the last temij less the first terroy 

which is evidently as many times the first series (2 -{- 6 -|- 18) 

as is expressed by the rcUw^ less 1 : hence, if we dMde the 

difference of the extremes (54 — 2) by the ratio, less 1, 

(3 — 1,) the quotient will be the sum of all the terms, ex- 

ceptvng the lasty and, adding the last term, we shall have the 

vohole amount. Thus, 54 — 2 = 52, and 3 — 1 = 2; then, 

62 -7- 2 = 26, and 54 added, makes 80, Answer j as before. 

Hence, wJien the extremes and ratio are gvoeoj to find the 
sum of the series^ — ^Divide the difference of the extremeshj the 
folio, less 1, and the quotient, increased by the greater term^ 
will be Uie answer. 

6. If the extremes be 4 and 131072, and the ratio 8, 
what is the whole amount of the series ? 

131072 — 4 , 131072 -. 149796, Answer. 
8 — 1 
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7. What is the sum of the descendiDg series 3, 1, ^, ^, 
2^, &c., extended to infinity? 

It is evident the last term must become 0, or indefinitely 
near to nothing ; therefore, the extremes are 3 and 0, and 
the ratio 8. Ans. 4^. 

8. What is the value of the infinite series 1 -}- f + -jV + 
^, &c. ? Ans, 1^. 

9. What is the value of the infinite series, -^ -j- ^^ -J- 
ttjW + Tirhnfy &c., or, what is the same, the decimal 
*1 1 1 1 1, &c., continually repeated ? Ans. }. 

10. What is the value of the infinite series, -^ -j- y^^, 
&c., descending by the ratio 100, or, which is the same, ^e 
repeating decimal ^020202, &c. ? Am. -^i 

11. A gentleman, whose daughter was married on a new 
year's day, gave her a dollar, promising to triple it on the 
first day of each month in the year ; to how much did her 
portion amount? 

Here, before finding the amount of the series, we must 
find the last term^ as directed in the rule after ex. 1. 

Ans. $265^20. 

The two processes of finding the /a«/ termj and the amount^ 
may, however, be convenienfly reduced to one, thus: — 

When the first term^ the raiioj and the ntmber of terms^ art 
givenjtofind the sum oramotmtof the series^ — ^Raise the ratio 
to a power whose index is equal to the number of termsy from 
which subtract 1 ; divide the remainder by the ratio j less 1, 
and the quotient, multiplied by the first term^ will be the 
answer. 

Applying this rule to the last example, 3^^ = 531441, and 
531441 — 1 ^ 1 _ 265720. Ans. $ 265^720, as before. 

12. A man agrees to serve a farmer 40 years without any 
other reward than 1 kernel of com for the fii^t year, 10 for 
the second year, and so on, in 10 fold ratio, till tiie end of 
the time ; what will be the amount of his wages, allovring 
1000 kernels to a pint, and supposing he sells his com at 50 
cents per bushel ? 

104o_i ^ _ c i,iil,lli,lll,lil,lli;ill,lll,lll, 
10—1 ^ ~" I 111,111,111,111,111 kemels. 
Ans. $ 8,680,555,555,555,555,555,555,555,555,555,555 
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13. A gentleman, dying, left his estate to his 5 sons, to 
the youngest $ 1000, to the second $ 1500, and ordered, 
that each son should exceed the younger by the ratio of 1^ ; 
what was the amount of the estate ? 

Note. Before finding the power of the ratio 1 J, it may 
be reduced to an improper fraction = ^, or to a decimal, I'd. 

ilzzl X 1000 = $13187^: or.ll^lzzl x 1000 = 
$ 13187*50, Answer. 

Compound Interest hy Progression* 

IT 114. 1. What is the amount of $4, for 5 years, at 6 
per cent, compound interest ? 

We have seen, (IT 92,) that compound interest is that, 
which arises from adding the interest to the principal at the 
close of each year, and, for the next year, casting the inter- 
est on that amount^ and so on. The amount of $ 1 for 1 
year is $ 1'06 ; if the prificip(dy therefore, be multiplied by 
1'06, the product will be its amount for 1 year ; this amount^ 
multiplied by 1'06, ^vill give the amount (compound inter- 
est) for 2 years; and this second amoirnt, multiplied by 1'06, 
will give the amount for 3 years ; and so on. Hence, 
the several amounts, arising from any sum at compound in- 
terest, form a geometrical series, of Svhich the prindpal is the 
first term ; the amoimt of $1 or I £.j &:c., at the given rate 
per cent,, is the ratio ; the iwh,, in years, is 1 less than the 
number of terms; and the last amoufu \n the last term. 

The last question may be resolved into this : — If the first 
term be 4, the number of terms 6, and the ratio 1'06, 
what is the last term ? 

l'06^=l'338,andl*338X4=$5'352+. Ans. $5*352. 

Note 1. The powers of the amounts of $ 1, at 5 and at 6 
per cent, may be taken from the table, under IT 91. Thus, 
opposite 6 years, under 6 per cent, you find 1*338, &c. 

Note 2. The several processes may be conveniently exhi- 
bited by the use of letters ; thus : — 

Let P. represent the Principal. 

R the Ratio, or the amount of $ 1, &c. for 1 year. 

T the Time, in years. 

..... A the Amount 

When two or more letters arc joined logell«T^\^^^^^^^ 
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they are to be fnuUiplied together. Thus PR. implies^ tha^ 
the principal is to faie multiplied by the ratio. When one 
letter is pla>ced above another^ like the index of a power, the 
first is to be raised to a power^ whose index is denoted by the 
tecond. Thus R''^* implies, that the ratio is to be raised to 
a power, whose index shall be equal to the timcj that is, the 
number of years. 

2. What is the amount of 40 dollars for 1 years, at 5 per 
cent, compound interest? 

RT. X P. = A. ; therefore, 1*05* i X 40 = 68'4. 

Ans. $68^40. 

3. What is the amount of $ 6 for 4 years, at 10 per ceat 
<:ompound interest ? Ans. $ 8^784-^. 

4. If the amount of a certain sum for 6 years, at 6 per 
cent compound interest, be $6^852, what is that sum, or 
principal ? 

If the number of terms be 6, the ratio 1^06, and the last 
term 5^352, what is the first term ? 
This question is the reverse of the last; therefore, 

5. What principal, at 10 per cent compound interest, will 
amount, in 4 years, to $ 8^7846 ? Ans. $ 6. 

6. What is the present worth of $68^40, due 11 years 
hence, discounting at the rate of 5 per cent compound in- 
terest? Ans. $40. 

7. At what rate p^ cent will $6 amount to $ 8^7846 in 
4 years? 

If the first term be 6, the last term 8^7846, and the num- 
ber of terms 6, what is the ratio ? ^ 

A. __t>T ♦!.«♦•„ 8*7846 

_ zi: RT, that is, — ^ ^ 1C4641 = the 4th power of 

the ratio ; and then, by extracting tbe 4th rootj we obtain 
140 for tlie ratio. Ans. 10 per cent 

8. In what time will $6 amouAt to $8*7846, at 10 per 
cent compound interest ? 

p^ = RT., that is, - -g— = 1*4641 = 1*10^. ; ther^'fore, 




tliat 
be the nwnber of years. A3m« ^^^axs. 
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9. At 5 per cent, compound interest, in what time will 
$ 40 amount to $ 68'40 r 

Having found ihe power of the ratio 1^05, as before, which 
is 1'7I, you may look for this number in the tMe^ under 
the given rate, 5 per cent, and against it you will find the 
number of years. Aru, 11 yesurs. 

10. At 6 per cent compound interest, in what time will 
$ 4 amount to $ 5^352 ? Ans. 5 years. 

Annuiiiei at Compound laieresU 

IT 115. It may not be amiss, in this place, briefly to show 
the application of compound interest, in computing the 
amount and present worth of aammtiei. 

An Annuity is a inim payable at regulcar periods^ of one 
year each, either for a certain number of yearSj or during the 
life of the pensioner, or forever. 

When annuities, rents, &c. are not paid at the time they 
become dtte^ they are said to be in arrears. 

The sum of all the annuities, rents, &c. remaining un 
paid, together with the interest on each, for the time they 
have remained due, is called the amount. 

1. What is the amount of an annual pension of $ 100 
which has remained unpaid 4 years, allowing 6 per cent, 
compound interest ? 

The last year's pension will be $ 100, without interest 
the last but one will be the amount of $ 100 for^l year; the 
last but two the amount (compound interest) of $ 100 for 
2 years, and so on ; and the sum of these several amounts 
wll be the answer. We have then a series of amounts^ that 
is, 9L geometrical series^ (IT 114,) to find the sum of all the 
terms. 

If the first term be 100, the number of terms 4, and the 
ratio 1^06, what is the sum of all the terms ? 

Consult the rule, under IT 113, ex. 11. 

i-^-- X 100 =z 43r46. Ans. $ 437^45. 

•Ob 

Hence, token the annuity^ the timcj and rate per cent, are 
givenj to find the amount^ — ^Raise the roXio ^>3cl^ ^ss^^^^^s^ ^ 
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$ 1, &c. for 1 year) to a poWer denoted by the number of 
years ; from this power subtract 1 ; then divide the remain- 
der by the ratio, less 1, and the quotient, multiplied b} 
the annuity, will be the amount. 

Note, The powers of the amounts, at 5 and 6 per cent 
up to .the 24th, may be taken from the tablcy under IT 91. 

2. Wliat is the amount of an annuity of $ 50, it being in 
arrears 20 years, allowing 5 per cent compound interest ? 

Ans. $ 1653*29. 

3. If the annual rent of a house, which is $ 150, be in 
arrears 4 years, what is the amount, allowing 10 per cent 
compound interest ? Ans. $ 69645. 

4. To how much would a salary of $500 per annum 
amount in 14 years, the money being improved at 6 per 
cent compound interest? in 10 years? —in 20 
years ? in 22 years ? — in 24 years ? 

Ans. to the lasty $25407^75. 

IT 119. If the annuity is paid in advance, or if it be 
bought at the beginning of the first year, the sum whicn 
ought to be given for it is called the present worth.. 

5. What is the present worth of an annual pension 6l 
$ 100, to continue 4 years, allowing 6 per cent compound 
interest ? 

The present worth is, evidently, a sum which, at G per 
cent compound interest, would, in 4 years, produce an amotint 
equal to the amount of the annuity in arrears the same time. 

By the last rtde^ we find the amount z= $ 437*45, and by 
the directfb^s under IT 1 14, ex. 4, we find 5ie present worth 
= $346*51. ^ Ans. $346<51. 

Hence, to find the present worth of any annuity^ — ^First 
find its amount in arrears for the whole time ; this amount^ 
divided by that power of the ratio denoted by the number of 
years, will give the present worth, 

6. What is the present worth of an annual salary of $100 
o continue 20 years, allowing 5 per cent ? Ans. $ 1246'22i 
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The operations under this nle being somewhat tediou8| 
we subjoin a 

TABLE, 

Showing the present worth of $ 1, or I £. annuity, at 5 and 
6 per cent compound interest, for any number of years 
from 1 to 34. 



Yean. 


5 per cent. 


6 per ceut. 


Yean. 


5 per cent. 


6 per cent. 


1 


0^95238 


0*94339 


18 


11*68958 


10*8276 


2 


r 85941 


1*83339 


19 


12*08532 


11*15811 


3 


2'72325 


2*67301 


20 


12*46221 


11*46992 


4 


3'54595 


3*4661 


21 


12*82115 


11*76407 


6 


4*32948 


4*21236 


22 


13*163 


12*04168 


6 


5'07569 


4*91732 


23 


13*48807 


12*30338 


7 


5'78637 


6*58238 


24 


13*79864 


12*55035 


8 


6'46321 


6*20979 


25 


14*09394 


12^8335 


9 


7*10782 


6*80169 


26 


14*37518 


13*00316 


10 


7*72173 


7*36008 


27 


14*64303 


13*21053 


11 


8*30641 


7*88687 


28 


14*89813 


13*40616 


12 


8*86326 


8*38384 


29 


16*14107 


13*59072 


13 


9*39357 


8*85268 


30 


15*37245 


13*76483 


14 


9*89864 


9*29498 


31 


15*59281 


13*92908 


15 


10*^7966 


9*71225 


32 


15*80268 


14*08398 


16 


10*83777 


10*10589 


33 


16*00a55 


14*22917 


17 


11*27407 


10*47726 


34 


16*1929 


14*36613 



It is evident, that the present worth of j^ 2 annuity is 2 
times as much as that of $ 1 ; the present worth of j^ 3 will 
be 3 times as much, &c. Hence, to find the presefd iwrih 
of any annuity^ at 5 or 6 per cent.y — Find, in this table, the 
present worth of $ 1 annuity, and multiply it by the given 
annuity^ and .the product will be the present worth. 

7. What ready money will purchase an annuity of $ 150, 
to continue 30 years, at 5 per cent, compound interest ? 

The present worth of j^ 1 annuity, by the table, for 
'30 years, is $ 15*37245 ; therefore, 15*37245 X 150 = 
$ 2305*867, Ans. 

8. YHiat is the present worth of a yearly pension of $ 40, 
to continue 10 years, at 6 per cent, compound interest? 

— ' — at 5 per cent ? to continue 15 years ? 20 

years ? — 25 years ? 34 years ? 



u 



Am. lo V»\^ %^«vnx^ 
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When annmties do not commence till a certain penod of 
time has elapsed, or till some particular event has taken 
place, they are said to_ he in reversion. 

9. What is the present worth of $ 100 annuity, to he 
continued 4 years, but not to commence till 2 years hence, 
allowing 6 per cent compound interest ? 

The present worth is evidently a sum which, at 6 per 
cent, compound interest, would in 2 years produce an amotaU 
equal to the present worth of the annuity, were it to commence 
immediaiely. By the last rule, we find the present worth of 
the annuity, to commence immediately, to be $346^51, and, 
by directions under IT 1 14, ex. 4, we find the present worth 
of $ 346'51 for 2 years, to be $ 308^393. Ans. $ 308^39^ 

Hence, to find the present worth of any annuity taken in. 
reversion, at compound interest, — ^First, find the present worth, 
to commence immediately, and this sum, divided by the power 
of the ratio, denoted by the time in reversion^ will give the 
answer. 

10. What ready money will purchase the reversion of a 
lease of $ 60 per annum, to continue 6 years, but not to com 
mence till the end of 3 years, allowing 6 per cent, compound 
interest to the purchaser ? 

The present worth, to commence immediately^ we find to 

295<039 
be, $ 295*039, and — ,;^^^ = 247*72. Ans. $ 247*72. 

It is plain, the same result will be obtained by finding the 
present worth of the annuity, to commence immediately, 
and to continue to the end of the time, that is, 3 -|- 6 = 9 
years, and then subtracting from this sum the present worth 
of the annuity, continuing for the time of reversion, 3 years. 
Or, we may find the present worth of $ 1 for the two times 
by the table, and multiply their difference by the given an- 
nuity. Thus, by the table, 

The whole time, 9 years, = 6*80169 
The time in reversion, 3 years, =: 2*67301 

Difference, = 4*12868 

60 



$247*72080 Ans. 

II, What is the present ytotIIv of a lease of $ 100 to con- 
tinue 20 years^ but not to comxaeucfe >2^ \3!cl^ ^xA ^l \^^<«n^ 
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allowing 6 per cent ? — what, if it be 6 years ir. rever- 
sion ? ' 8 years ? 10 years ? 14 years ? 

Ans, to lasty $ 629^26. 

TT 117. 12. What is the worth of a freehold estate, of 
which the yearly rent is $ 60, allowing to the purchaser 
6 p^r cent ? 

In this case, the annuity continues forever, and the estate 
is evidently worth a sum, of which the yearly interest is equal 
to the yearly rertt of the estate. The principal mtdtiplied by 
the rate gives the interest; therefore, the interest divided 
by the rate will give the principal; 60 -5- '06 =l 1000. 

Ans. $1000. 

Hence, to find the prescfd worth of an anrmty, continuiny 
forevery — Divide the amraity by the rate per cent.j and the 
quotient will be the present worth. 

Note. The worth will be the same, whether we reckon 
simple or compound interest ; for, since a yearns interest of the 
price is the annuityy the profits arising from that price can 
neither be more nor less than the profits arising from the an- 
»uityj^ffieiheT they be employed at simple or compound in 
terest. 

13. What is the worth of $ 100 annuity, to continue for- 
ever, allowing to the purchaser 4 per cent. ? allowing 

5 per cent. ? 8 per cent. ? 10 per cent. ? 15 

per cent ? 20 per cent. ? Ans. to last, $ 500. 

14. Suppose a freehold estate of $ 60 per annum, to com- 
mence 2 years hence, be put on sale ; what is its value, al- 
lowing the purchaser 6 per cent ? 

Its present worth is a sum which, at 6 per cent, compound 
interest, would, in 2 years, produce an amount equal to the 
worth of the estate if entered on immediately, 

-J— = $1000 = the worth, if entered on immediately, 

and ^ = $ 889*996, the present worth. 

The same result may be obtained by subtracting from the 
worth of the estate, to commence immedMUely, the present worth 
of the annuity 60, Jfor 2 years, the time of reversion. Thus, 
by the tahle, the present worth of $ 1 for 2 years is 1*83339 
X 60 = 110*0034 = present worth of $60 for 2 yeata^ 
and $ 1000 — $ 110*0034 = $66^^^^^^^ As«. 'wa.Ni^Vsw^ 
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15. What is the present worth of a perpetual annuity of 
$ 100, to commence 6 years hence, allowing the purchaser 

6 per cent compound interest ? what, if 8 years in re- 

v^ersion ? 10 years ? 4 years ? 15 years ? 

30 years ? Ans. to last,, $ 462*755. 

The foregoing examples, in compound interest, have been 
confined to yearly payments ; if the payments are half year- 
ly^ we may take half the principal or aawuUyy half the rate per 
cent,y and ttvice the number ofyearSj and work as before, and 
so for any other part of a year. 

9 

QtJESTIOnS. 

1. What is a geometrical progression or series ? 2. What 
is the ratio ? 3. When the first term, the ratio, and the num- 
ber of terms, are given, how do you find the kut term 1 
4. When the extremes and ratio are given, how do you find 
the itim of aXL the temial 5. When, the first term, the ratio, 
and the number of terms, are given, how do you find the 
amount of the series ? 6. When the ratio is afractiony how 
do you proceed ? 7. What is compound interest 7 ^ How 
does it appear that the amounts, arising by compound in- 
terest, form a geometrical series ? 9. What is the ratioj in 

compound interest ? the number of terms ? — the 

first term ? the last term ? 10. When the rate, the 

time, and the principal, are given, how do you find the 
amount 1 11. When A. R. and T. are given, how do you find 
P. ? 12. When A. P. and T. are given, how do you find R.? 
13. When A. P. and R. are given, how do you find T.? 14. 
What is an annuity ? 15. When are annuities said to be in or' 
rears 1 16. What is the amount 1 17. In a geometrical series, 
to what is the amount of an annuity equivalent ? 18. How do 
you find the ainount of an annuity, at compound interest? 

1 9. What is the present worth of an annuity ? how com- 
puted at compound interest ? how found by the table ^ 

20. What is understood by the term reversion 1 21. How 
do you find the present worth of an annuity, taken in reveT-- 

sion ? by the table ? 22. How do you find' the present 

worth of a freehold estate^ or a perpetual annuity 1 — — the 
same taken in reversion ? — by the table ? 
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tr 118. Permutation is the method of finding how many 
different ways the order of any numher of things may be 
varied or changed. 

1. Four gentlemen agreed to dine together so long as 
they could sit, every day, in a different order or position ; 
how many days did they dine together ? 

Had there been but tioo of them, a and b, they could sit 
only in 2 times 1 (1 X 2=2) different positions, thus^ 
a bf and b a. Had there been three^ a, 6, and c, they could 
flit ml X2X3=:6 different positions ; for, beginning the 
or^er with a, there will be 2 positions, viz. a b Cy and acb ; 
next, beginning with 6, there will be 2 positions, 6 a c, and 
b c a; lastly, beginning with c, we have c ab^ and e & a, 
that is, in all, 1 X 2 X 3 = 6 different positions. In the 
same manner, if there be /our, the different positions will. 
b« 1 X 2 X 3 X 4 = 24. Ans. 24 days. 

Hence, to find the number of different changes or pemwr 
tationsy of which ami number of different thing$ are capable^ — 
Multiply continually together all the terms of the natural 
series of numbers, from 1 up to the given number, and the 
last product will be the answer. 

2. How many variations may there be in the position of 
the nine digits ? Am. 362880. 

3. A man bought 25 cows, agreeing to pay for them 1 
cent for every different order in which they could all be 
placed ; how much did the cows cost him ? 

tAns. $156112100433309859840000 
Church, in Boston, has 8 bells; how many 
y be rung upon them ? Ams. 40320. 



nnSdHLKANEOinS IIZAIIIPIiXSS- 



ir 119. 1. 4 + 6 XT' — 1=60. 

A line, or tmcubany drawn over several numbers, signifies, 
that the numbers imder it are to be taken jointly^ oi a& qtsa 
whole number. 
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2. 9 — 8 + 4X8 + 4 — 6 = how many ? Ans. 30. 



3. 7 + 4 — 2 + 3 + 40 X 6 =how many? Am. 230. 



4. 3 + 6 — 2X4—2 _ j^^^ ^^y P ^j^ ^ 

2X2 
6. There are two numbers ; the greater is 25 times 78, 
and their difference is 9 times 15 ; their sum and product 
are required. 

Ans. 3765 is their -sum; 3539250 their product 

6. What is the difference betwee n thrice five and thirty, 
and thrice thirty-five ? 35 X 3 — 6 X 3 + 30 = 60, Am. 

7. What is the difference between six dozen dozen, and 
half a dozen dozen ? Ans. 792. 

8. What number divided by 7 will make 6488? 

9. What number multiplied by 6 will make 2058 ?" 

10. A gentleman went to sea at 17 years of age; -8 years 
alter he had a son bom, who died at the age of 35 ; after 
whom the feiher lived twice 20 years ; how old was the 
father at his death ? Ans, 100 years. 

11. What number is that, which being multiplied by 15, 
the product will be J ? f -h 15 = g^y, Ans 

12. What decimal is that, which being m,ultiplied by 15^ 
the product will be '75 ? '75 ^ 16 = '05, Ans. 

13. What is the decimal equivalent to ^ ? 

Ans. '0285714. 

14. What fraction is that, to which if you add f , the sum 
will be ^ ? Aw. ^ 

15. What number is that, from which if you take ^ the 
remainder will be -^ ? Ans. jA. 

16. What number is that, which being dividled by f , the 
quotient will be 21 ? ^to. 15f« 

17. What nimiber is that, which multiplied ^ f pro- 
duces ^ ? Ans. f . 

18. What number is that, from which if you take f of 
itself, the remainder will be 12 ? Ans. 20. 

19. What number is that, to which if you add { of | of 
itself, the whole will be 20 ? Ans. 12. 

20. What number is that, of which 9 is the f part ? 

Ans. 13^ 

21. A farmer carried a load of produce to market: he 
sold 780 lbs. of pork, at 6 cento pet lb. ; 250 lbs. of cheese^ 

at 6 cents per lb. j 154 lbs. ol \>\i\XfeT^ ^X \^ c»Q&fc ^x'^n 
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in pity be received 60 lbs. of sugar, at 10 cents per lb. ; 15 
gallons of molasses, at 42 cents per gallon ; ^ barrel of mack-^ 
erel, at $ 3^75 ; 4 busbels of salt, at $ 1^25 per busbel ; and 
tbe balance in money : bow mucb money did he receive ? 

Am. $68'85. 

22. A farmer carried bis grain to market, and sold 

75 bushels of wheat, at $ 1^45 per bushel. 

64 rye, ... $ '95 

142 com, ... $ '50 

In exchange be received sundry articles : — 

3 pieces of cloth, each ^ 

containing 31 yds., at $ V75 per yd. 

2 quintals of fish, ... $ 2'30 per quin. 

Sbbds. of salt, ... $4'30perbbd. 

and tbe balance in money. 

How much money did he receive ? Ans. $ 38'80. 

23. A man exchanges 760 gallons of molasses, at 37^ 
cents per gallon, for 66^ cwt. of cheese, at $ 4 per cwt. ; 
how much will be the balance in his favour? Am. $ 19. 

24. Bought 84 yards of cloth, at $1*25 per yard; how 
much did it conae to ? How many bushels of wheat, at 

*$V50 per bushel, will it take to pay for it? 

Ans. to the last, 70 bushels. 

25. A man sold 342 pounds of beef, at 6 cents per pound, 
and received his pay in molasses, at 37^ cents per gallon ; 
bow many gallons did he receive ? Ana. 54'72 gallons. 

26. A man exchanged 70 bushels of rye, at $ '92 per 
bushel, for 40 bushels of wheat, at $ l'37j^ per bushel, and 
received^l^kalance in oats, at $'40 per bushel; how 
mq^ny ]rf|^^Kf oats did he receive ? Ans. 23^. 

27. ^^^^Buy bushels of potatoes, at 1 s. 6 d. per bushel, 
must D^^^^ ^or 32 bushels of barley, at 2 s. 6 d. per 
bushel ? Ans. 53 J bushels. 

28. How much salt, at $ 1'50 per busbel, must be given 
m exchange for 15 bushels of oats, at 2 s. 3 d. per busbel ? 

Note. It will be recollected that, when the price and cost 
are given, to find tbe quantity, they must both be reduced to 
the same denomination before dividing. Ans. 3 j- bushels. 

29. How puch wine, at $ 2'75 per gallon, must be given 
in exchange for 40 yards of cloth, at 7 s. 6 d« per yard ? 



*.i^ 
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30. A had 41 cwt of hops, at 30 s. per cwt, for which 
6 gave him 20 iS . in money, and the rest in prunes, at 5 d. 
per lb. ; how many prunes did A receive ? 

Ans. 17 cwt d qrs. 4 lbs. 

31. A has linen cloth worth $^30 per yard; but, in bar- 
tering, he will have $ ^35 per yard ; B has broadcloth worth 
$ 3^75 ready money ; at what price ought the broadcloth 
to be rated in bartering with A ? 

*30 : '35 : : ^'75 : $ 4*376, Ans. Or, || of 3«76 = 

$ 4*37j|^, Ans. The two operations will be seen to be ex- 
actly alike. 

32. If cloth, worth 2 s. per yard, cash, be rated in badeT 
at 2 8. 6 d., how should wheat, worth 8 s. cash, be rated in 
exchanging for the cloth ? Ans. 10 s., or $ l'666f . 

33. If 4 bushels of com cost $ 2, what is it per bushel ? 

Ans. $ '60s 

34. If 9 bushels of wheat cost $ 13*50, what is that per 
Dushel? Ans. $1'50« 

35. If 40 sheep cost $ 100, what is that per head ? 

Ans. $2*50. 

36. If 3 bushels of oats cost 7 s. 6 d., how much are they 
oer bushel ? Ans. 2 s. 6 d., =z $ *4If . 

37. If 22 yards of broadcloth cost 21 iS . 9 s., what is the 
price per yard ? Ans. 19 s. 6 d., = $ 3*25. 

38. At $ *50 per hushel, how much com can be bought 
for $ 2*00 ? Ans. 4 bushels. 

39. A man, having $ 100, would lay it out in sheep, al 
$ 2*50 apiece ; how many can he buy ? Ans. 40. 

40. If 20 cows cost $ 300, what is the price of 1 cow ? 
of 2 cows ? of 5 cows ? of. U 

Ans. to 

41. If 7 men consume 24 lbs. of meat in 
much would 1 man consume in the same time 
5 men ? 10 men ? Ans. to thi 

Note. Let the pupil also perform these questions by the 
rule of proportion. 

42. If I pay $6 for the use of $ 100, how much must I 
pay for the use of j^ 75 ? Ans. $ 4*60. 

43. What premium must I pay for the insurance of my 
house against loss by fipe, at the rate of jf^ per cent, that is, 

jf dollar on a Jivndied doUarS) if my house be valued at 
024751 Aivft. %V9L*975. 
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44* What will be the Insurance, per annum, of a store and 
contents, valued at $ 9876^40, at 1^ per centum ? 

Ans. $148446. 

46. What commission most T receive for selling $478 
worth of books, at 8 per cent ? Ans. $ 38^24. 

46. A merchant bought a quantity of goods for $ 734, 
and sold them so as to gain 21 per cent ; how much did he 
gain ? and for how much did he sell his goods ? 

Ans. to the lastj $ 88844. 

47. A merchant bought a quantity of goods at Boston, for 
$ 500, and paid $ 43 for their transportation ; he sold them 
so as to gain 24 pei cent on the whole cost ; for how much 
did he sell them ? Ans. $673'32. 

48. Bought a quantify of books for $ 64, but for cash a 
discount of 12 per cent was made ; what did the books 
cost? Ans. $56^32. 

49. Bought a book, the price of which was marked 
$ 4^50, but for cash the bookseller will sell it at 33^ per 
cent discount ; what is the cash price ? Ans. $ 3^00. 

50. A merchant bought a cask of molasses, containing 120 
gallons, for $ 42 ; for how much must he sell it to gain 15 
per cent. ? how much per gallon ? Ans. to last, $ ^40^. 

51. A merchant bought a cask of sugar, containing 740 
pounds, for $ 59^20 ; how must he sell it per pound, to gain 
25 per cent i Ans. $ 40. 

52. What is the interest, at 6 per cent, of $ 71 '02 for 17 
months 12 days ? Ans. $6478-f-, 

53. What is the mterest of $ 487*003 for 18 months ? 

Ans. $ 43*83 +. 

54. What is the interest of $ 8*50 for 7 months ? 

Ans. $*297^. 

55. What is the interest of $ 1000 for 5 days ? 

Ans. $*833i. 
66. What is the interest of $ *50 for 10 years ? 

Ans. $*30. 

57. What is the interest of $84*25 for 15 months and 7 

days, at 7 per cent ? Ans. $ 7*486 -|-. 

68. What is the interest of $ 154*01 for 2 years, 4 months 

and 3 days, at 5 per cent ? Ans. $ 18'032. 

59. What sum, put to interest at 6 per cent., will, in 2 
years and 6 months, amount to $ 150 ? 

Note. See 1185. Ana. %\'^'^^*a.^-V 

60, I owe a man $ 475*50, to be v«i^ Vsi\^ Tas«s5aKA^'^^»^ 

X 
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out interest; what is the present worth of that debt, the use 
of the money being wor& 6 per cent ? Ans. $ 440^277 -f-*' 

61. YHiat is the present worth of $1000 payable in 4 
years and 2 months, discounting at the rate of 6 per cent ? 

Ana. $800. 

62. A merchant bought articles to the amount of $ 500, 
and sold them for $ 575 ; how much did he gain ? 

What per cent was his gain ? that is, How many dollan 
did he gain on each $ 100 which he laid out ? If $ 500 
gain $ 75, what does $ 100 gain ? Ans. 15 percent 

63. A merchant bought cloth at $ 3^50 per yard, and aold 
it at $ 4^25 per yard ; how much did he gain per centum? 
^ Ans. 21^ per cent 

64. A man bought a cask of wine, containing 126 gallons^ 
for $ 283^50, and sold it out at the rate of $ 2'75 per gal- 
lon ; how much was his whole gain ? how much per gal- 
lon ? how much per cent ? 

Ans. His whole gain, $63^00; per gallon, $^50; which 
is 22f per centum. 

65. If $ 100 gain $6 in 12 months, in what time' will it 
gain $4? $10? $14? 

Ans. to the last^ 28 months. 

66. In what time will $ 54^50, at 6 per cent, gain $ 248 ? 

Ans. 8 months. 

67. 20 men built a certain bridge in 60 days, but, it being 
carried away in a freshet, it is required how many men can 
rebuild it in 50 days. 

dayi. dasr*. men. 

50 : 60 : : 20 : 24 men, Ans. 

68. If a field will feed 7 horses 8 weeks, how long will it 
feed 28 horses ? Ans. 2 weeks. 

69. If a field, 20 rods in length, must be 8 rods in width 
to contain an acre, how much in width must be a field, 16 
rods in length, to contain the same ? Ans. 10 rods. 

70. If I purchase for a cloak 12 yards of plaid f of a yard 
wide, how much hocking 1^ yards wide must I have to line it ? 

Ans. 5 yards. 

71. If a man earn $75 in 5 months, how long must he 
work to earn $ 460 ? Ans. 30f months. 

72. A owes B $ 540, but, A not being worth so much 
money f B agrees to take $ ^75 on a dollar ; what sum must 

JB receive for the debt ? Ans. $ 405. 

^« A ciatern, whose capaxnty \a 40(^ ^qia^N& v^y^v^ 
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by a pipe which lets in 7 gallons in 5 minutes ; hut there is 
a leak in the hottom of the cistern which lets out 2 gallons 
in 6 minutes ; supposing the cistern empty, in what time 
would it he filled ? 

In 1 minute ^ of a gallon is admitted, hut in the same time 
§ of a gallon leaks out. Ans, 6 hours, 15 minutes. 

74. A ship has a leak which will fill it so as to make it 
sink in 10 hours ; it has also a pump which will clear it in 
15 hours : now, if they hegin to pump when it begins to 
leak, in what time will it sink ? 

In 1 hour the ship would he ^ filled hy the leak, hut in 
the same time it would he -^ emptied by the pump. 

Ans, 30 hours. 

75. A cistern is supplied hy a pipe which will fill it in 
40 minutes ; how many pipes, of the same bigness, will fill it 
in 5 minutes ? Ans, 8. 

76. Suppose I lend a friend $500 for 4 months, he 
promising to do me a like favour ; some time afterward, I 
have need of $ 300 ; how long may I keep it to balance the 
former favour? Ans. 6f mondis. 

^ 77. Suppose 800 soldiers were in a garrison* with pro* 
visions sufficient for 2 months ; how many soldiers must de- 
part, that the provisions may serve them 5 months ? 

Ans 480. 

78. If my horse and saddle are worth $ 84, and my horse 
be worth 6 times as ^ much as my saddle, pray what is the 
value of my horse ? Ans, $ 72. 

79. Bought 45 barrels of beef, at $ 3^50 per barrel, among 
which are 16 barrels, whereof 4 are wortn no more than 3 
of the others ; how much must I pay ? " Ans, $ 143*50. 

80. Bought 126 gallons of mm for $110; how much 
water must be added to induce the fint cost to $ '75 per 
gallon ? 

Note. If $ ^75 buy I gallon, how many gallons will $ 110 
buy ? Ans. 20§ gallons. 

81. A thief, having 24 miles start of the officer, holds his 
way at the rate of 6 miles an hour ; the officer pressing on 
after him at the rate of 8 miles an hour, how much does he 
gain in 1 hour ? how long before he will overtake the thief? 

Ans, 12 hours. 

82. A hare starts 12 rods before a hound^ hut U iLot ^<&\.~ 
eeived by him till she has been m^ l^mvKssXRs^S ^^ ^^ssiS^j^ 
awajr at the rate of 36 rods a ininxxl^^ wA ^^^^ ^^%^ ^^ "^"^^^ -^ 
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makes after, at the rate of 40 rods a minute ; how long wiU 
the course hold ? and what distance will the dog run ? 

An9» 14|- minutes, and he will run 570 rods, 

83. The hour and minute hands of a watch are exactly 
together at 12 o'clock ; when are they next together ? 

In 1 hour the minute hand passes over 12 spaces, and the 
hour hand over 1 space ; that is, the minute hand gains upon 
the hour hand 1 1 spaces in 1 hour ; and it must gain 12 
spaces to coincide with it Ans. 1 h. 5 m. 27^8. 

84. There is an island 20 miles in circumference, uad 
three men start together to travel the same way about it; A. 
goes 2 miles per hour, B 4 miles per hour, and C 6 nukes 
per hour ; in what time will they come together again ? 

Ans, 10 hoars. 

85. There is an island 20 miles in circumference, and 
two men start together to travel around it; A travels 2 miles 
per hour, and B 6 miles per hour ; how long before tiiey will 
again come together ? 

B gains 4 miles per hour, and must gain 20 miles to over- 
take A ; A and B will therefore be together once in every 
5 hours. 

86. In a river, supposing two boats start at the same time 
from places 300 miles apart ; the one proceeding up stream 
is retarded by the current 2 miles per hour, while that mov- 
ing down stream is accelerated the same ; if both be pro- 
pelled by a steam engine, which would move them 8 miles 
per hour in still water, how far from each starting place will 
the boats meet ? 

Ans. 112j[- miles from the lower place, and 187j[- miles 
from the upper place. 

87. A man bought a pipe (126 gallons) of wine for 
$ 275 ; he wishes to fill 10 bottles, 4 of which contain 2 
quarts, and 6 of them 3 pints each, and to sell the remainder 
so as to make 30 per cent on the first^cost; at what rate 
per gallon must he sell it ? Ans. $ 2'93G -(-. 

88. Thomas sold 150 pine apples at $ '33^ apiece, and 
received as much money as Harry received for a certain 
number of watermelons at $ *25 apiece ; how much money 
did each receive, and how many melons had Harry ? 

Ans, $ 50, and 200 melons. 

89. The third part of an army was killed, the fourth part 
^aj^n prisoners^ and 1000 fled •, \iow m«:Ki^ \\«t^\\i\ii\& ^smy ? 

TJiisi and the eighteen {oWovrVn^ c^^B.\A.cki^ v^^ N^ra^^^ 
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wrought by a rule called PositUnij but they are more easily 
solved on general principles. Thus, ^ 4~ i = 'Z? ^^ ^^^ 
arn?y; therefore, 1000 is ^ of the whole number of men; 
and, if 5 twelfths be 1000, how much is 12 twelfths, or the 
whole ? Ans. 2400 men. 

90. A farmer, being asked how many sheep he had, an- 
swered, that he had them in 5 fields ; in the first were ^7>f his 
flock, in the second ^, in the third ^, in the fourth i^, and ' 
in the fifth 450 ; how many had he ? J»$m 1200. 

91. There is a pole, ^ of which stands in the mud, ^ in 
the water, and the rest of it out of the water ; required the 
part out of the water. Ans. -^ ^- ' 

92. If a pole be J in the mud, f in the water, and 6 feet ' 
out of the water, what is the length of the pole ? Arts. 90 feet. 

93. The amount of a certain school is as follows : -^ o( . 
the pupils study grammar, f geography, -^ arithmetic, ^ 
learn to write, and 9 learn to read : what is the number of 
each? 

Ans. 5 in grammar, 30 in geography, 24 in arithmetic ; ..^' 
12 learn to write, and 9 learn to read. 

• 94. A man, driving his geese to market, wbs met by 
another, who said, " Good morrow, sir, with your hundred 
geese ;" says he, " I hav^not a hundred ; but if I had, in ad- 
dition to my present number, one half as many as I now 
have, and 2^ geese more, I should have a hundred:" how 
many had he ? 

100 — 2^ is what part of his present number ? 

Ans. He had 65 geese. 

95. In an orchard of fruit trees, ^ of them bear apples, 

i pears, ^ plums, 60 of them peaches, and 40, cherries ; 
ow many trees does the orchard contain ? Ans, 1200. 

96. In a certain village, jf-of the houses are painted white, 
i ^^^y i yellow, 3 are piainted green, and 7 are unpainted ; 
how many houses in the village ? Ans. 120. 

97. Seven eighths of a certain number exceed four fifths of 
the same number by 6 ; required the number. 

i — ^ = ^ ; consequently, 6 is ^ of the required num- 
ber. Ans, 80. 

98. What number is that, to which if •{■ of itself be added, 
the sum will be 30 ? Ans. 25. 

99. What number is that, to which if its ^ and ^ be added^ 
the sum will be 84 ? 

54 = 1 -^ if + 4 == J times \3ie TewMt^^^^as^^^• ks^»**®^ 
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100. What number is that, which, bcdng increased by f and 
g of itself, and by 22 more, will be made three times as 
much ? 

The number, being taken 1, f , and f times, will make 2-^ 
times, and 22 is evidently what that wants of 3 times. 

Ans. 30. 

101. What number is that, which being increased by f, | 
and ^ of itself, the sum will be 234f ? Ans. 90. 

102. A, B, and C, talking of their ages, B said his age 
was once and a half the age of A, and C said .his age was 
twice and one tenth the age of both, and that the sum of 
their ages was 93 ; what was the age of each ? 

Am, A 12 years, B 18 years, C 63 years old. 

103. A schoolmaster, being asked how many scholars he 
had, said, ^' If I had as many more as I now have, f as many, 
i as many, ^ and ^ as many, I should then have 435 ;" what 
was the number of his pupils ? Ans. 120. 

104. A and B commenced trade with eaual sums of 
money ; A gained a sum equal to -^ of his stock, and B lost 
$ 200 ; then A's money was doable that of B's ; what wa& 
the stock of each ? 

By the condition of the question, one half of f , that is, f 
of the stock, is equal to f of the stock, less $ 200 ; conse- 
queatly, $ 200 is f of the stock. Ans. $ 500. 

105. A man was hired 50 days on these conditions, — ^that, 
for every day he worked, he should receive $ '75, and, for 
every day he was idle, he should forfeit $ '25 ; at the ex- 
piration of the time, he received $ 27'50 ; how many days 
did he work, and how many was he idle ? 

Had he worked every day, his wages would have been 
$ '75 X 50 =z $ 37'50, that is, $ 10 more thjan he received ; 
but every day he was idle lessened his wages $ '75 -f- $ *25 
= $ 1 ; consequently he was idle 10 days. 

Ans. He wrought 40, and was idle 10 days. 

106. A and B have the same income ; A saves ^ of his ; 
but B, by spending $ 30 per annum more than A, at the end 

• of 8 years finds himself $ 40 in debt ; what is their income, 
and what does each spend per annum ? • 

Ans. Their income, $ 200 per annum ; A spends $ 175, 
and B $ 205 per annum. 

107. A jmaD, Ipng at the point of death, left to his three 
sons his property} to A J watitMi^ %'5L^^ ^^ ^% wid to C 
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the rest, which was $ 10 less than the share of A ; what 
was each one's share ? Arts. $ 80, $ 50 and $ 70. 

108. There is a fish, whose head is 4 feet long ; his tai. 
is as long as his head and j- the length of his body, and hie 
body is as long as his head and tail ; what is the length of 
the fish ? 

The pupil will perceive, that the length of the body is ^ 
the length of the fish. Ans, 32 feet. 

109. A can do a certain piece of work in 4 days, and B 
can do the same work in 3 days ; in what time woidd both, 
working together, perform it ? Am. 1^ days. 

110. Three persons can perform a certain piece of wock in 
tiie following manner : A and B can do it in 4 days, B and 
C in 6 days, and A and C in 5 days : in what time can they 
all do it together ? Ans. B^ days 

111. A and B can do a piece of work in 5 days ; A can do 
t in 7 days ; in how many days can B do it ? Ans, 17^ days. 

112. A man died, leaving $ 1000 to be divided between 
his two sons, one 14, and the other 18 years of age, in such 
proportion, that the share of each, being put to interest at 6 
per cent., should amount to the same sum when they should 
arrive at the age of 21 ; what did each receive .? 

Ans. The elder, $646'153+; the younger, $ 453'846-|-». 

113. A house being let upon a lease of 5 years, at $60 
per annum, and the rent being in arrear fof the whole time, 
what is the sum due at the end of the term, simple interest 
Deing allowed at 6 per cent. ? Ans. $ 336. 

114. If 3 dozen pair of gloves be equal in value o 40 
yards of calico, and 100 yards of calico to three piei es of 
satinet of 30 yards each, and the satinet be worth 50 
cents per yard, how many pair of glQves can be bought for 
$ 4 ? - Am, 8 pair. 

115. A, B, and C, would divide $ 100 between them, so 
as that B may have $ 3 more than A, and C$4 mq;re than 
B ; how much must each man have ? 

Ans. A $ 30, B $ 33, and C $ 37. 

1 16ik A man has pint bottles, and half pint bottles ; how 

much wine will it take to fill 1 of each sort ? how 

much to fill 2 of each sort } how much to fill 6 of each 

sort? 

117. A man would draw off 30 gallons of wine into 1 
pint and 2 pint bottles, of e^da «xi ^ic^ib^ 'aNss^^:^\ '^^ssm 
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many bottles will it take, of each kind, to contain the 30 
gallons ? Ans. 80 of each. 

118. A merchant has canisters, some holding 5 pounds, 
some 7 pounds, and some 12 pounds ; how many, of each 
an equal number, can be filled out of 12 cwt. 3 qrs. 12 lbs. 
of tea ? Ans. 60. 

119. If 18 grains of silver make a thimble, and 12 pwts. 
make a teaspoon, how many, of each an equal number, can 
be made from 15 oz. 6 pwts. of silver ? Ans, 24 of each. 

120. Let 60 cents be divided among three boys, in saeli 
a manner that, as often as the first has 3 cents, the second 
shall have 5 cents, and the third 7 cents ; how many cents 
will each receive ? Am. 12, 20, and 28 cents. 

121. A gentleman, having 50 shillings to pay among his 
labourers for a day's work, would give to eveiy hoy 6 d., to 
every woman 8 d., and to every man 16 d. ; the number of 
boys, women, and men, was the same ; I demand the number 
of each. Ans. 20. 

122. A gentleman had 7 iS. 17 s. 6 d. to pay amoDg his 
labourers ; to every boy he gave 6 d., to every woman 8 d., 
and to every man 16 d. ; and there were for every boy three 
women, and for every woman two men ; I demand the num- 
ber of each. Am, 15 boys, 45 women, and 90 men. 

123. A farmer bought a sheep, a cow, and a yoke of oxen 
for $ 82^50 ; he gave for the cow 8 times as much as foi 
the sheep, and for the oxen 3 times as much as for the cow; 
how much did he give for each ? 

Am, For the sheep $ 2^50, the cow $ 20, and the oxes 
$60. 

124. There was a farm, of which A owned ^, and B ^- 
the farm was sold for $1764; what was each one's share 
o^ the money ? Am. A's $ 504, and 6's $ 1260 

ii/i:i!r2g«}-Four men traded together on a capital of $3000, of 
which A put in'^, B ^, C ^, and D -j^ ; at the end of 3 years 
.t^^ l^dfgf^npd $ 2364 ; what was each onejs share of the 
^m i- 8f)lnod 'jiii.. V A's $ 1182. 

v/ofi S Viofi ihfi'j Aj^g y S's $ 591- 

lioii'i lo Ilfl oj ifoiiin T/o.. * J C's $ 394. 

( D's $ 197. 

/ o2^.oijnft6^metAhiasiiilfkSia)fBp f of 

^^ufeifMkfuB |^i^sd iG ttofei^ ^a^^^ii^vv^^to^ ^hm 
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part of the capital did C furnish, and what is each one's 
share of the gain ? 

Ans, C furnished ^ of the capital ; and A's share of the 
gain was $500, B's $468'75, and C's $281'25. 

127. A, B, and C, traded in company ; A put in $ 500, B 
$ 350, and C 120 yards of cloth ; they gained $ 332^50, of 
which C's share was $ 120 ; what was the value of C's 
cloth per yard, and what was A and B's shares of the 
gain? 

Note. C's gain, being $ 120, is H^ = ^ of the whole 
gain : hence the gain of A &nd B is readily found ; also the 
price at which C's cloth was valued per yard. 

C C's cloth, per yard, $ 4. 
Ans. < A's share of the gain, $ 125. 
(B'sdo. $8r50. 

128. Three gardeners, A, B, and C, having bought a 
piece of ground, find the profits of it amount to ]20iS. per 
annum. Now the sum of money which they laid do^vn was 
in such proportion, that, as often as A paid 5£,yB paid 7JB ., 
and as often as B paid 4£,y C paid 6£, I demand how 
much each man must have per annum of the gain. 

Note. By the question, so often as A paid b£.jC paid f of 
7£. Am. A 26ie. 13 s. 4 d., B 37^. 6 s. 8 d., C 56£. 

129. A gentleman divided his fortune among his sons, 
giving A 9^ . as often as B 5iS ., and C 3i^ . as often as B 
7£.; C's dividend was 1637fiB.; to what did the whole 
estate amount? Am. 11583iS. 8 s. 10 d. 

130. A and B undertake a piece of work for $ 54, on 
which A employed 3 hands 5 days, and B employed 7 hands 

»ys; what part of the work was done by A, what part 

, and what was each one's share of the money ? 
Ans. A^J^andB^; A's money $22'50, B's $31^60. 

131. A and B trade in company for one year onlyj on 
the first of January, A put in $ 1200, but B could not 
put any money into Uie stock until the first of April ; what 
did he then put in, to have an equal share with A at the end 
of the year? Ans. $ 1600. 

132.' A, B, C, and D, spent 35 s. at a reckoning, and, be- 
ing a little dipped, agreed that A should pay f , B ;(, C ^, 
and D f ; what did each pay in this proportion ? 

Ans. A 13 s. 4 d., B 10 s., C 6 s. 8 d., and D 5 s. 

133. There are 3 horses, beloB^^ lo ^ iiveii^ ^xss^^-^'eA^Va 
Jraw B load of plaster from Bosloix lo "WydA&qx Vyt ViSJ-^^^ 
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A and B's horses together are supposed to do f of the 
work, A and C's ^^ B and C's ^ ; they are to be paid 
proportionally ; what is each one's share of the money ? 

(A's $11«50 (=ig.) 
Ans. < B»8 $ 5*75 (= ^) 

( C's $ 9*20 (= ^.) 

Proof, $ 26'45. 

134. A person, who was possessed of f of a vessel, sold 
g of his share for 375 iS . ; what was the vessel worth ? 

Ans. 1600£. 

135. A gay fellow soon got the better of ^ of his for- 
tune ; he then gave 1500iS . for a commission, and his profu- 
sion continued till he had but 450 jS . left, which he found to 
be just f of his money, after he had purchased his commis* 
sion ; what was his fortune at first? Afts. 3780 £, 

136. A younger brother received 1 660 £ ., which was just -^ 
of his elder brother's fortune, and 6f times the elder brother's 
fortune was f as much again as the father was worth , pray, 
what was the value of his estate ? Aru. 19165iS . 14 s. 3^ d. 

137. A gentleman left his sou a fortune, -f^ of which he 
B^nt in ti^ree months; f of f of the remainder lasted him 
nine months longer, when he had only 537 £ . left ; what 
was the sum bequeathed him by his father ? 

Ans. 2082iS. 18 s. 2^ d. 

138. A cannon ball, at the first discharge, flies about a 
mile in eight seconds ; at this rate, how long would a ball 
be in passing from the earth to the sun, it being 95173000 
miles distant ? 

Ans. 24 years, 46 days, 7 hours, 33 minutes, 20 seconds. 

139. A general, disposing his army into a square battalion, 
found he had 231 over and above, but, increasing each side 
with one soldier, he wanted 44 to fill up the square ; of how 
many men did his army consist? Ans. 19000. 

140. A and B cleared, by an adventure at sea, 45 guineaii, 
which was 35iS . per cent, upon the money advanced, and 
with which they agreed to purchase a genteel horse and 
carriage, whereof they were to have the use in proportion 
to the sums adventured, which was found to be 11 to A, as 
often as 8 to B ; what money did each adventure ? 

Ans. A 104iS. 4 s. 2^^ d., B 75iS. 15 s. 9^ d. 

141. Tubes may be made of gold, weighing not mora 
than at the rate of \^ ^ of a ^^wi^tx l^oX."^ vtV'^v^^^aldbtt 

tbe weight of such a tube, vAsidcLyioAM «i\«A vs^^ara^*^ 
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Atlantic from Boston to London, estimating the distance at 
3000 miles ? Arts. 1 lb. 8 oz. 6 pwts. 3^ grs. 

142. A military officer drew up liis soldi etB in rank and 
file, having the number in rank and file equal ; on being 
reinforced with three times his first number of men, he 
placed them all in the same form, and then the number in 
rank and file wbs just double what it was at first ; he was 
■ BgMn reinforced with three times his whole number of men, 
and, after placing them all in the same form as at first, his 
number in rank and file was 40 men each ; how man; men 
had he at first ? Aim. 100 men. 

, 143. Supposing a man to stand SO feet from a steeple, and 
Oiat a line reaching from the belfry to the man is just 100 
feet in length ; the top of the spire is 3 tim*- >^ high above 
the ground as the steeple is; what is the ' ^Nght of the 
spiru i and the length of a line reaching from tlie top of the 
spire to the man i See IT 109. 

^ns. to last, 197 feet, nearly. 

144. Two ships sail from the same port; one sails direct- 
ly east, at the rate of 10 miles an hour, and the other direct- 
ly south, at the rate of tX miles an hour; how many miles 

upart will they be at the end of 1 hour? 2 hours? 

21 hours ? 3 days ? Ana. to last, 900 miles. 

145. There is a square field, each side of which is 60 
rods ; what is the distance between opposite corners ? 

Ans. 70'71 -|- rods. 

146. What is the area of a square field, of which the op- 
posite corners are 70'T1 rods apart I and what is the length 
of "ach side ? Am. to last, SO rods, nearly. 

147. There is an oblong field, 20 rods wide, and the dis- 
tance of the opposite comers is 33^ rods ; what is the length 
of Ihe field ? its area f 

, Aii3. Length, 26§ rods; area, 3 acres, 1 rood, 13^ rods. 

4 143. There is a room 18 feet square; how many yards 

of carpeting, 1 yard wide, will be required to cover the floor 

of it ? 18= — 324 ft. — 36 yards, Ans. 

149. If tlie floor of a square room contain 36 square 

yards, how many feet does it measure on each side f 

Ana. 18 feet. 
When one aule of a square is given, how do you find il« 
area, or superficial contents ? 

When the area, or superficial cunteuVs, ol a M^'*s*.Na'ff*"»K 
aowdo you &Bd me ndtl ^_ 
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150. If an oblong piece of ground be 80 rods long and 
20 rods wide, what is its area ? 

Note. A PardUdogramf or OhUmg^ 



has its opposite sides t^iwd and jM9»* 



/ A aUdy but the adjacent sides unefv^r ' 

/_J /J Thus A B C D is a parallelogfcj 



£ A F B and also £ F G D, and it is ea5> 

to see, that the eonteiUs of both aii', 
equal. Ans. 1600 rods, = 10 acres. 

151. What is the length of an oblong, or parallelogram, 
whose area is 10 acres, and whose breadth is SO rods ? 

Am. 80 rods. 

152. If the area be 10 acres, and the length 80 rods, 
what is the other side ? 

When the length and breadth are given, how do you find 
the area of an oblong, or parallelogram ? 

When the area and one side are given, how do you £nd 
the other side ? 

153. If a board be 18 inches wide at one end, and 10 
inches wide at the other, what is the mean or average width 
of the board ? Ans. 14 inches. 

When the greatest and leaM width are given, hoW do you 
find the mean width ? 

154. How many square feet in a board 16 feet long, 1^8 
feet wide at one end, and 1'3 at the other ? 

Mean width, ^^L+Ji!?. = i«55 ; and 1*55 X 16 =: 24^8 
feet, Ans. ^ 

155. What is the number of square feet in a board 20 
feet long, 2 feet wide at one end, and running to a point at 
the other ? Ans. 20 feet. 

How do you find the contents of a straight edged board, 
when one end is wider than the other ? 

If the length be in feet^ and the breadth in feet^^in what 
denomination will the product be ? 

If tlie length be /ee/, and the breadth inchesy what jMirts of 
afoot will be the product? 

156. There is an oblong field, 40 rods long and 20 rods 
wide ; if a straight line be dra^vn from one comer to the op- 
posite comer, it will b» divided into two equal right-angled 
triangles : "^hat is the area of each ? 

Am. 4100 sf^ax^ iQ^'=i7k ^ctfia^ 2 roods. 
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I 157. What is the area of a triangle, of which the bmte b 

^0 rods, aud the perpendicular 10 rods? Ans. 150 rods* 

^ 158. If the area be 150 rods, and the base 80 rods, what 

b the perpendicular? Ans. 10 rods. 

I 159. If the perpendicular be 10 rods, and the area 160 

l^ds, what is the base ? Ans. 30 rods, 

When the legs (the base and perpendiadar) of a right- 

,ied triangle are given, how do you find its area ? 

When the area and one of the legs are given, how do you 

find the other leg ? 

LNote» Any triangle may be divided into two right-angled 
angles, by drawing a perpendicular from one comer to the 
opposite side, as may be seen by the annexed figure. 

Here A B C is a triangle, di- 
vided into two right-angled trian- 
gles, A ^ C, and d B C\ there- 
fore the whole basey A B, multi- 
plied by one half the perpendicular 
d C, will give the area of the 
whole. If A B = 60 feet, and 
C = 16 feet, what is the area ? Ans. 480 feet 

160. There is a triangle, each side of which is 10 feet 
what is the length of a perpendicular from one angle to 
Its opposite side ? and what is the area of the triangle ? 

Note. It is plain, the perpendicular will divide tiie oppo- 
yite side into two equal parts. See IT 109. 

Ans. Perpendicular, 8'66 + feet ; area, 43*3 + feet 

161. What is the solid contents of a cube measuring 6 
feet on each side ? Ans. 216 feet 

When one side of a cube is given, how do you find its 
solid contents ? 

When the solid cofUenis of a cube are given, how do you 
find one side of it ? 

162. How many cubic inches in a brick which is 8 inches 

long, 4 inches wide, and 2 inches thick? in 2 bricks? 

in 10 bricks ? Ans. to lasty 640 cubic inches. 

163. How many bricks in a cubic foot ? : in 40 cubic 

.feet ? in 1000 cubic feet ? Ans. to last^ 27000. 

164. How many bricks >vill it take to build a wail 40 feet 
m length, 12 feet high, and 2 feet thick ? Ans. 25920. 

165. If a wall be 150 bricks, = 100 feet, in len^, and 
4 bricks, = 16 inches, in thickness, how many bncks will 
Uy one coarse? 2 courses? •— - \Q wos^^X W *^m^ 

T 
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wall be 48 courses, = 8 feet, high, how many bricks \rill 
buiid it ? 160 X 4 = 600, and 600 X 48 — 28800, An9» 

166. The river Po is 1000 feet broad, and 10 feet deep, 
npnd it nins at the itite of 4 miles an hour ; in wliat tiniv 

will it discharge a cubic mile of water (reckoning 5000 
feet to tlie mile) into the sea? Ans, 26 days, 1 hour 

167. If the country, which supplies the river Po with 
water, be 380 miles long, and 120 broad, and the whole 
land upon the surface of the earth be 62,700,000 square 
miles, and if the quantity of water discharged by the rivers 
into the sea be every where proportional to the extent of 
land by which the rivers are supplied; how: many times 
greater than the Po will the whole amount of the rivers be s 

Ans, 1376 times. 

168. Upon the same supposition, what quantity of water, 
altogether, will be discharged by all the rivers into the sea m 
a year or 365 days ? An9» 19272 cubic miles. 

169. If the proportion of the sea on the surface of ihe 
earth to that of land be as 10^ to 5, and the mean depth o/ 
tl)^ sea be a quarter of a mile ; how many years would it 
take, if the ocean were empty, to till it by the rivers running 
at the present rate ? Ans. 1708 years, 17 days, 12 hourb. 

170. if a cubic foot of water weigh 1000 oz. avoirdupois, 
and the weight of mercury be 13^ times greater than ol 
water, and the height of the mercury in the barometer (the 
weight of which is equal to the weight of a column of air 
on the same base, extending to tlie top of the atmosphere) 
be 30 inches ; what will be the weight of the air upon a 

square foot ? a square mile ? and what will be the 

whole weight of the atmosphere, supposing the size of the 
earth as in questions 166 and 168? 

Afis. 2109^375 lbs. weight on a square foot 

62734376000 mile. 

10249980468750000000 of the whole atmosphere. 

171. If a circle be 14 feet in diameter, what is its circum- 
ference ? 

Note. It is found by calculation, that the ciramference of a 
circle measures about 3f times as much as its diameter^ or, 
more accurately, in decimals, 3*14159 times. Ans. 44 feet 

172. If a wheel measure 4 feet across from side to side, 
how many feet around it ? Ans. 12^ feet 

173. If the diamotet of a circular pond be 147 feet, what 

10 its circumference ? Ar*^ ^62 feet . 
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174. What is the diameter of a circle, whose circumfe- 
renre is 462 tVet? Afa, 147 feet. 

n.5. If tht^ distance through the centre of the earth, from 
side to side, be 7911 miles, how many miles around it? i^. 
7911 X 344159 = 24853 square miles, nearly, Ata. . 

176. What is the area or contents of a circle, whose diam- 
' eter is 7 feet, and its c'ircumference 22 feet ? 

Note. The area of a circle may be found by multiplying 
^ ihe diameter into ^ the circumference. Am, 38^ square feet. 

177. What is the area of a circle, whose circumference is 
176 rods? Am. 2464 rods. 

178. if a circle is drawn within a square, containing 1 
8quiire rod, what is the area of that circle? 

Note. The diameter of the circle being 1 rod, the circum- 
ference will be 3'14159/ A71S. '7854 of a square rod, nearly. 

Hence, if we square tlie dUvnetet of any circle, and multi- 
ply the square by ^7854, the product wil^ be the area of the 
circle. 

179. \rhat is the area of a circle whose diameter is 10 
rods? 10^ X '7854 = 7S*54. Ana. 78'54 rods. 

180. How many square inches of leather will cover a 
Dal I 3^ inches in diameter ? 

Note. The area of a globe or ball is 4 times as much as 
the area of a circle of the same .diameter, and may be found, 
therefore, by multiplying the whole circtmiference into the 
whole diameter, Aiis. 38^ scpiare inches. 

\Hi, What is the number of square miles on the surface 
of the earth, supposing its diameter 7911 miles? 

7911 X 24853 = 196,612,083, Ana. 

182. How many solid inches in a ball 7 inches in diame- 
ter: 

Note. The solid contents of a globe are found by multiply- 
ing its area by | part of its diameter. 

Ans, 179§ solid inches. 

183. What is the number of cubic miles in the earth, 
' supposing its diameter as above ? 

Ans. 259,233,031,435 miles. 

184. What is the capacity, in cubic inches, of a hollow 
globe 20 inches in diameter, and how much wine will it 
coutauiy 1 gallon being 231 cubic inches? 

\ Amu 4188'S + cubic inches, and 1843 -f- gallons. 

[ 185. There is a round log, all the way of a hv^ue!S&\ vVs^ 
V Mtesm of the circular ends of it axe ^^^xiXl ^ ^o^^^^^ V^^^\ 
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Iww many HiHd feet doMl foot In lenWA of this k)f contain f 3 feet ia loiwtf^f 

— — 3 feet ? 10 feet ? A aolid oT this fenn is called a Cylinder. 

How <Io jou fiad tlie solid content of a cylinder, when the area of mm end, aii4 
the feitf f* are given I 
fit 186. what is the solid content of a round stick, 20 feet long and 7 faiehee tbiowli 
Wbat is, the ends being 7 inchee in diameter? 

Find the areaof one thd, as befece taught, and multiply it by the itngth. 

Aru. 5<34r4- cubic feet 

If you multiply foutfre ineket by inehea i» lengthy what paru of a /ooi will the 
product be 9 If equate inehcM by feet in length, what part ? 

1S7. A bushel neaaure ie 18*6 hwhes !n diameter, and 8 ioclMe deep ; how many 
cuMc inchee doee it contain ? Ajn. 2150'4 +. 

St is plain, from the abore, that the eolM content <^ all bodiee, which are of anifora 
Wgnees thnmgtunjt, whatever may be the form of the ends, is found by muUipljfing 
the urtik tifone etui inte Ue height or length. 

S^Iiils wKioh titscrease gradually from tlie base till they come to a pt^t, are gene- 
rally called Pyramtde. If the base be a stiuure, it is called a equare pyramid ; if % 
triangle, a truingular pyramid; if a circle, a tirculur pyrantidf or a cone. The 
point at tlM u»p uf a pyrami«l is catletl the vertex, and a line, drawn from the vertex 
periieiulicular ui the huae, is called the perpendicular height of the pyramid. 

The 9olid content of any pyramid may be found by multiplying the area of iha 
ba»e by ) of the perpendicular height* 

188. What is the suiid content of a pyramid whose base Ie 4 feet square, and the 
perpendicular height 9 feet? 4* X § = 48. Ane. 48 feel. 

189. There is a cone, whose height Is 97 feet, and whos* bate is 7 feet in diaineier ; 
wlmt is its ctmtent ? Ana. 346^ feet, 

190. There is a cask, whoae head diameter Is 25 inches, bvnp ^ameier 31 \uches, 

and whose length is 36 inchee ; how many wine gallons doee it coulaln? iiow 

many beer ffalliuis ? • 

Note. The mean diameter of the cask may be fouiul by adding 2 thirds, or, if the 
staves he but little curving, 6 tenths, (tf the dilfereitce between tiie heail and bung 
diameters, u> the head diameter. The cask will then be reduced to a cyiinUer. 

Now, if the stiuare uf the mean diameter be'niuUiplied by '7854, (ex. 177,) the pro> 
duct will be tl>e area of one end, and timt, multi|)lieti by the length, in inches, wiU 
give the solid content, in cubic inches, (ex. ISo,) which, divided by 231, (note ta 
tal/le, wine meas.) will .i^ve the content in wine gallons, and, divided by 232, (note to 
table, beer meas.) will give the contunt in ale or beer gallons. 

Ill this nrocrss we see, that the s(iuare>of the mean diameter will be multiplietl by 
*7831, anil divided, for wine gallons, by 231. sHence we may contract the operation 

by only nmlliplying their (luotient C^^ =: '0034;) I'uit is, by *0034, (or by 31, 

pointing off 4 figures from the product for decimals.) For the same reason we may, 

for tteer gallons, multiply by (' ^J'^ •= ^0023, nearly,) '0U28, &c. 

Hence this concise Rulc. /or gauging or ttutneuring eaeke,^MulHply the aquara 
of the mean diameter by the length ; multiply thia product by ZA/or wine, or by 
id for beer. antL pointing off jour decitruUa, the product unll be the content in 
gailona and decinuUa of u gcdlon. 

In tl\o above example, the bung diameter, 31 in. — 25 in. ii»e head diameter = • 
In. difierence, and i of 6 =4 inches ; 25 in. 4- 4 in. = 29 in. mean diameter. 
Tlieii, 29» = 841, and 841 X 36 in. = 30276. 

T,, S ^(•'iyB X 24 = l(r29384. Ana. 102 9384 wine gallon* 

men, J 3^^276 X 28 = 847728. Ana. 84 '772S liecr gallons. 

191. How maiiy wine gallons in a cask whose bung diameter b36 iiiche^H, head 
diameter 27 inches, and length 45 inches? Ana. I6G-6I7. 

192. There is a lever 10 feel long, and the fulcrum, or pro©, on which it turns, Is 
8 feet from one end ; how many pounds vraight at ilie end 2 feet from ilui pmp, wiU 
be tiulanced by a ftoiter of 42 pounds at the other end, 8 feet (n>ni tlie prop / 

Note. In turning around the prop, the end of me lever 8 feet from the pn»p wiE 
evidently piuts t»ver a «;>a<re of 8 inches, while tlie end 2 feel from tlie |>r(»p (utJiKcs 
over a npuce of 2 inches. Now, it is a fundamental principle in mechanici*. iliai the 
teciifht and power will exactly bultince each other, when they are iureraety us the 
apaeea they pass over. Heuce, in this example, 2 jhhiihIs, 6 feet from the prop, will 
balance b )Kiunds 2 feet from the prop; therefore, if we divifie the diatunce of th» 
vowBB /roi» the prop by the distance of the wsioht from the prop, the quotieai 
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wiU nhMiy %xprvt9 the ratio of tht wvicfiiT to the pows« ; j = 4, that is. the 

weight wilt lie 4 luuea m much as the /wtrer. 42 X 4 =s l&S. Ane. 1^:^ pifuiuln. 

fif3 SuyiMishig the l«ver an above, what power wuuid it nNfuire to rabie ttiUO 

[KHJiiiU 7 Ah9. ISi^^Q =s ^1 pounds. 

194 If the welffht to he raised be 8 times as much as the ptiwer to he a|j|ilied. aiid 
tlie •fiMtajtoe of tWe weight from tlie prt»|i be 4 feet, huw far friMU the pn>{i iiinsi the 
power \te a|if)lie<t 1 Ahs. 2f» fwt 

IU5. If the greater tilmaiice be 4(1 leel. arid the leas | of a foot, and the imwer 175 
imtindH, what M ih«^ tre'ght t Ana. l4(NiU |H>unds. 

I iHi. Two nieii carry a kettle, weighine 200 pminds ; tlie kettle is eus|>eiided on a 
pole, the liale heiite 2 feet 6 inrhes froui the hdiidi* of viie, and 3 feel 4 inches 
from the hands of tlie oUier ; how niauy pvuiidd does each bear 7 « 

*_- S inf p<Mmds. 
'*'^- i S6A pounds. 

197. There in a windlass, the wheel of which is 60 inches in diameter, and the axis, 
arotnid which the rou«t rniia. ht 6 hirheit in diameter; how many pimnds ou the axle 
will he balanced by »4(i ikunule at the wheel ? 

Ao/e. 'the a/mct^ itas^tsd nver are evidently as the diatneterSf or the eircunifer* 

encts; therefore, •J> as 10, ratio. Ans. 24«» pounds. 

IdS. If the dianieier of the wheel Iw 60 inches, what must be the diameter of the 
axle, thai the r«/'tf t»f the weight to the pttwer may lie 10 ui 1 ? Ans. 6 htches. 

Note.' ThiH cak:uUition is on the supfinsition. thai tiure is wo/riction^ for wluch it 
is usual to add \ to the power which is to work the machine. 

199. There is a screw, whose threaits are 1 inch asunder, which Is tamed by a !•• 
ver 5 feri, =s6(l niches, lonff ; what is the rati<^of the weight to the power I 

Note. The pivwer applied at the end of the lever will dedcrilN! tlie circnmferenca 
of a circle G'l X 8 s I2l« incht« in diameter, while the weight is raiseii 1 hirh : there- 
fore, the ratio will he Ihutnl by dividing the circuni/erfnce of a circle, trftose din* 
tiurtfr ia twice the length of the leeer, by the distance between the threads of th§ 
ecrew, ^ 1 

120 X 3| = 377| circumferance, and 22ZI =s 3774-, ratio, Aru. 

200. There is a screw, whose threads are i of an hich asumler ; if it he turned by a 
jBver W (eel long, what teeight will be balanced by 120 poumiri power? , 

Afis. 362057-f potmds. 

2fU. There is a machine. In which the power mores over 10 fea. while the weight 
is rais^l I inch ; wimi is ilie power of that machine, that is, what is tlie ratio of ihe 
tceig/tt \o the ftotrer ? jins. I -JO. 

2(»2 A mail put 20 a|>ples Into a wine gallon measure, wiiich was aOcrwar.ls fill.^J 
by |x»urlncin I nuart of water ; require^ the conlenw of the apple« in cubic inches. 

Ang. I73i inches. 

203. A roHtfh stone was put into a vessel, whose ca|iHcity wai* 14 wine (piarts, 
which was aAerwards filled with 2i quarts of watery what was the cubic content of 
the dume f Ant. G64i uiches. 
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NOTES. 

No. 1. 

Orercmn, SkpL 17, I8n2. 

For vnhie received. T promise to pay to Olivbh Boitntifitl or onkr, alxiy-three 
dollam fifty four centM. on ileinand, with interest after three i»4itns. 

iiZ/es/, TlMUTUV TsSTIMUNr. Viixuv 'ntosTY. 

No. n. 

©• »rl, Sept, 17, taUL 
For value received, I promise to pay toO. R., or beam — — dollars 
~ moullui after date. ~ 

Y* 



FQIK8 OV BOH 09. 

Nam. 
Bj^ two PertotiB, 

Arim, 3epi. 17, ISm. 
Fvt Tftloe neelTed, ws, jointly and severally, promiso to paj to C D., -or oitlafe 

— doUan caniii, oa demaqd, wiih imereat. ^d«m Faitmpou^ 

AtUatf CoMBXAMov Jkovn, jImbii Fmiotacu, 

OBSERTATION& 

1. No nolo 1» nego|iablo unleoB the words " or orders" otherwise " or bearer," be 
Inserted In it. ' 

2. If tlM ncfte be written to pay him - or ordtr** (No. I.) tlien Oliver BountifUl 
may eudorae this nrte, ttnu w, write his nante on the backside, and sell it to iL 
B, C, or frliutn he pleases. Then A, who buys the note, calls on William Trnuty for 
payment, and if he neglects, or Is unable to nay, A may rectiver it of the endurser. 

3w If a note be written to pay him " or oearer^" (\u. II.) then any persun who 
holds the note may sue and recover the same of Peter Pencil. 

4. The rate of Interest, established by law, being »ix per cent, per annum, it be- 
comee unnecessary, la writing notes, to mention the rate of interest f itis eufficient to 
write them for the payment of such a sum, with interest, ibr it will be understood legal 
interest, which is Ax per cent. 

5. All notes are either payable on demand, or at the expiration of a certain term of 
time agreed upon by the parties, and mentioued in the note, as thitoe months, a year, dx. 

6. Ira bond or note metition no time of imyraent, it is always on demand, whether 
the words " on dematui" be expressed or not 

7. All notes, payable at a certain time, are of\ interest at aooo as they become due, 
though in such notes there be no mentjon made of interesL 

Ttus rule is founded on the principle, that every man ought to receive his money 
when due, and that the non-payment <>f it at that time is an Injury to him. The law, 
therefore, to do him justice, allows him interest from the time the money becomesr 
due, as a compensation for the injury. 

8. Upon the same principle, a note, payable on demand, without any mention made 
of interest, is on. interest after a demand of payment, Sot upon demand such noteo 
Immediately become due. 

9. If a note be given for a specific article, as rye, payable in one, two, or three 
months, or in any certain time, and the signer of such note suffers the time to elapse 
without delivering such article, the holder of the note will not be obliged to take iho 
article afterwardst but may demand and recover the value of it in nooney. 



BONDS. 

A Bond, with a Condition, from one to another. 

Know all men by these presents, that I, C. D., of. (Sec., in the county of, &c., am held 
and firmly bound to B. F., nf, ftc, in two hundreil (h>llar9, to be paid to the said C. F., 
or to his certain attorney, his executors, a(lminiiiirati>rs, or assigns, to which payment, 
well and truly to be made, I bind myself, my heirs. execnlf)rs ami uclminuitraiors, 

firmly by these presents. Sealed with my seal. Dated the eleventh day of , 

In the year nf our Lord one thousand eiglii hundred and two. 

79te Condition of this obligation is sucli. thai, if the above-bound C. D., his heirv, 
execniurs, or iidministralors. do and shall well and truly pay. or cause to I>e paid, 
unto ihe alxive-named E. P., his executors, admin Lsirators, or assigns, the full snm 
of twii hu/ldred dollars, with lei^l interest for the same, on or befuie the e'levenih day 

of next ensuing the date hereof, — llien this obligation to be void, or otherwise 

to remain in full force and virtue. 

Signed, &c. 

A Condition of a Counter Bond, or Bond of Indemnity, where one man fiecomee 

bound for another. 

The condition of this ohiigatinn is such, that wherrasthe above-named A, B.. at the 
special insuince and recpiesi, and for the only proper debt of the :ilM>ve bound C. D., 
together with the said C. D., is, and by one bond or o!>li^aiion bearing equal date with 
the obligation ahovb- written, held and firmly 1>onnd uniu E. F., of, ^c, in the |)enal 
turn of ■ • ' ' ■ d(dlars, conditioned for the payment of the sum of. &c., with leeai Into* 
IW Ibr Ui# iaoM, ro Iht --•^^--- day of ------ next tusuiuf tha dau of the said in part 
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ndtod obligatjof 1, as !n and by the said In part recited bond, with the condition thero> 
ondei writien, may more fully appear; — If, tWtrefore, the said C. D., his heirs, execu- 
tors, or adinlnistn^ors, do and shall well and truly par, or cause to be paid, unto the 
■aid E. F., his ex(kButon, admlnisttators or assigns, the said Isum of, oc., with legal 

Interest of the same, on the said day of, £c., next ensuing the date of the said 

in pan recited obligr.tion, according to the true intent and meannig, and In full dis> 
charge aud satisfocuon of the said in part recited obligation,— thea, «CfOtherwiae, kc 

Note. The principal diflbrvnca betwew^ « note and a bond Is, that the latter Is an 
Instrument of more solemnity, being giren under seat Also, a note may be controlled 
by a 8|M»cial agreement, different from thef>ote, whereas, in case uf a bond, no special 
agreement can in Uie least contiel wiiat Appeal* to have beea-th* inteotioa of tha 
parties, as expressed by the wohls in the candition of the bond. 



RECEIPTS. 

SHgrleres, Sept 19, 1808. 
ReceiTsd firom Mr. Duramcb Aolbt ten dollarp in full of all account* 

OftVAMD CONSTANOa. 



SUgrleres, Sept 19^ ISOflL 
Received of Mr. Obvamd Conbtanob five doUan in fidl of all accounts. 

DUKANCB AdLBT. 



Receipt fw Money received on a Note. 

SItgrieves, Sept 10, 190S. 
Received of Mr. Simpson Eastlt (by the hand of Titus Trubtt) sixteen dolbm 
tfreuty-fivo cents, which la eudonad on his note of June 3, 1802. 

PbTBR CHBXRFinii. 



A Re^pt /or Money received on Account. 

Sitgrieves,.Sept 19, 1802. 
Becdved of Mr. Okand Lamdikb fifty doUanr on account 

ElDBO SLACBI.By. 



Receipt for Money received fyr another Pereon. 

Salem, August 10, 1827. 
Received from P. C. one hundred dollars for account of J. B. 

EuTbuhail 

Receipt /br Intereat due. on a Note, 

Amherst, July 6, 1827. 
Re«elved of I. S. thirty dollars. In full of one year's intarcBt of #500, due to me oa 
the day of last, on note from the sidd I. S. Solomon Gbat. 



Receipt for Monty paid bffore it heconsea due. 

Hitl^rough, May 3, 1827. 
Received of T. Z. ninety dollars, advanced in full for one year's mat of my form, 
leased to the said T. Z., ending the first day of April next, 1828. 

HoHssTua Jambs. 

Note. There Is a distinction between receipts given In full of atl aecownlt, ana 
others in fuil of all dentande. The former cut oflT accounts only; the latter cut oflT 
not only accounts, but all obligations and right of action. 



ORDERS. 

Arehdah, Sept. 9, 1802. 
Mr. SrBPHBN BuBOBSS. For Taint nG«lf«d| pay to A. B, or order, tea dollan^ 
and place the aaiaa to my iccovfll. fiiAiivrt fiRunnnu 



^■^1 
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BOOK-KSEPINO. 



Pinahurgh, Sept. 9. 1S21. 
Mr. Jamks RoBorroM. PteMO to 4«Hirer to Mr. L. D.«iich wth\g a» he may calf 
for, ntH exceodiiig iho mim of twonijr*fire iloliu*, aiul place ihe umiie u> ttie ucctniut 
Hf >uur liunibl* Mrvaiit, Nicholak Rkubbmh. 



BooK-HBaFura. 

It is necewary that every man alKNitd have anme rej^ar, uniform tnethod of keep- 
ing hi« acoHiiibi. Whal Uiie awUioiJ shall be, the law tloea not prttM'hbe ; Ixii, ui 
caeee nf ilitipute, it requtrea that the lioolc, or that ihi which Uie charges were origi- 
natty iiiHile, lie pnvluced hi opeu court, when he will he required to answer to ttie 
following (lueHtittiia :— 

/« ttiit your book, and the method tn wtiieh you tnep your aecountt 7 

Did you make tke eharget, now in dUjtute, at i/te time wAtn t/uty purport to 
have ItttH rtutde I 

A re they Jnet and true t 

Have you received pay /or f Aem, or any part ? tfeo, how much t 

An answer in the afnriniiive, under outA, to the above iiueauoiie. (the last only 
excepted.) b all that b reiiuired to subetautiate hia claim. 

For iarniera and niechauica, whoae entriea a.e few. and generally made at the clone 
of the day, the fiiUuwiiig method will he fouml birth convenient and eaay. /t etHi.««tata 
In having one ahigle book, entering the name oT the peraon, with whom an ac«:ui<iit 
ia to be ofwoed, at the top of the l(Jl hand page, Dr.f and at the top of the right Uaud 
page, Cr.f as foUowa:— 



Dr. James Macknigkt. 



1827. 
Jan. 6. 

May 16. 

July 23. 



To 5 cords of Wood, at 
81-73, 

To Ame Day'a Work, self 
and oxen, 

To 4 hnaliels nf Rye, at 75 
cts. delivered by your or 
der to C. D.. 



8 
8 
1 

3 
13 



c. 
75 
50 

2.'-. 



James Macktiight, Cr. 



1827. 
April 8. 
.May 10. 
Sept 12 



By one Plough, 

\\y re|)Hirin£ Cart Wheela. 
By C^bsh to Balance, . . . 




13 



25 



But in a more extensive business, requiring charges to lie made at the Uioment, and 
every hour of the day, a different method will be necessary, called 

BOOK-KEEPING BY SINGLE ENTRY. 

This method will require two books ; first, 

THE DAY-BOOK. 

The form of this hooR is usuaHy long and narrow. It is ruled with two columns on 
the right hand, fur dollars and cents, and with a marginal line on the led. 

It is often practised, and ever recomnxjuded, thai the person, whtvje the btink is. 
enter, in tiie beginning of it, an Inventory of all his property tind del)ta. This will 
involve his name and place of residence, which being once written in the beginning 
of the book, need not be repeated in any other pan of it. The bouk is now reiuiy for 
receiving his accounts. 

The date is entered on the middle of the page, or in legible characters in the Irft 
margin, once only for each day, anti urnler it ail the transaciit'.ns l«y way of irsule with 
dilTorent individuals, nn that day. enibracing any special agreenieiiti* i»r coiHiiiiDiis 
made at the tune. The person who receivex ai» ibin? fn»rn mt is* DrMtur. or />?., 
and the person from whom / receive any iliintf \s Creditor, oi Cr., and lii.s n<iine is 
. written and 80 atyled, in one line across the page. In a second line, ^H^neaili the 
name, if Dr. 1 write 7*o, and name the article, quaaiity and price ; if Cr. 1 wriit 
JBy, namiog the articlei &c- as before. 



BoaK-KEEPma. 



fl6i 



EXAMPLE OF A DAY-BOOK. 



SPRIHaVlLLB, JULT 8, 1335. 



An Inventory of my Property and Debt; taken tkit day by me, $ 
Peter Car^tUf qf SpringpUUt viz^ 

Real Eeute eetimaleU at •1200*00 

Furniture, 450H)D 

Merchaiuiise. IfiOOHX) 

SimeoaTraBKowesBMftotMlaocallitaccoaat,. 13*60 

3263 



I ow« Charles Duff by note, 85«rU0 

" Henry Price on accoun t , bu fJU 



Pagel. 



My net property |2863| £0 




400 



el». 



60 



00 



We will suppose that Sinieon Trask, whose nam* appears fai the InToice, now 
ealb ; he wishes to settle his account and open a new one ; but he cannot pay thtt 
balance now, and he wants more goods. Let the defit hi the old account be fSrSO: 
the credit, •IS'OO; balance of debt, tl3*60; the thin; b^ proposes b done as ft»Ir 
lovra : — I enter this balance on tlie credit side, and say, By bmanee transftrred to 
new account, tlS'SO. The Dr. and Cr. sides now exactly balance, and the old ac* 
ciiunt is settled. I now open a new account with him in my new book, page id^ and 
there charge him with this balance. 



Page 



X 

X 
X 

X 
X 



July % 1835. 

Simeim Trask, ..... J)r, 

To balance of former account, . . , . .$13^ 

** 14 ^i\B. Sheeting, at 14 eta. 2'62 

" 1 bushel Salt, 86 



Wm, Webby Jr. of Peckeff«field,« . . . . Jlr. 

To 16 lbs. CoflTee, at 15 cts. to be paid hi good butter, ta be 
delivered to-morrow, at 16 cv. . . 



Mosei Thrifty Or. 

By31561bs. of Hay, attlSperton, 



Henry Pricej^ . . , . 
By balance of former account, 



O, 



Wm. WeMy . . . 

By 15 lbs. Buuer, at 16 cts. 



u>. 



Moses Thnfty, Jh, 

To 1 barrel Flour, §7*60 

" 2 yile. Broadcloth, fOO 

'* Cash for balance of his accminl, 4*01 



Simeon Trashy Cr. 

By Ortler on Rufus Tubb, #10*00 

" bis Note for balance of his account, 6*87 



Henry PricCj Dr, 

ITo Caah in full for Inlanca of former account, 



t cesk 



' Place of rwideiiee ahould be named when not dwt where the book U kepu . 
t See luToieei the old accouat aeul<^* bjr opcuiof a uew one. 



20 



16 



87 



601 00 



i 



BOOK-SfBPINa. 



The §angv\nfg is a •peclmen of the Da/*Bnok, nmoing on for two daje, tnd of the 
Buioer of ckMtiif aoa oipeuing aocounte. The 9eeond book ia called 

THE LEOER. 

Tn the Leger the diaperaed accooiita of each {leraon In the Pa^-Bimk are eelleQted 
tofellier; the Dr^. aiid Crs. are sepumteil and placed on o|ipiiiiiie liecen, or tit oftfjch 
•ite «Hle« of the «inie page, the name of the jiertfion heing written in lartfe charactera, 
top of the page, Cr. on the right hand and Dr. on the left. The difference bttiweea 
the Dr. and Cr. nide* b called the htUanee. 

The Leger u ruled with two column0-on the r^ght hand sMe, (or dollart and cents; 
•len with two colunnie on tlie left, one for the date of 'tlie account, and the ottier kt 
inaerting the |Nige of the Itaiy-Bonk on which the accoimt waa first entered. 

Tlie trannrorrnig of an account from the Day-Boctk-to the Leger, a* now described 
is called posting, and a mark in the niar«hi of the Ih&y Book (X or JD against th. 
account so iraiisrerred, is called the Poul Murk. 

Where a peraon's business is so extensive as U> require a successfcni of theee book^ 
It te usual to mark tlie Arst Day- Bunk and the first Leger with the letter A, aud auc* 
ceediiig books with B, C, Stc. 

Note. The Leger should have an Index, in which the names of persons In account 
■Ikmid be arrar.ged under their hiitials, with the Dua.ber of the |Nige uf the Leger oo 
which the acc4Nuii is pusied. 

EXAMPLE OF A LEGER, 
nr wnicB thb forbgoino accounts ars hmtsd. 

' ■ " ■ ■I f II I 



Pa^t 1 


Df 


Simeort 


Trask. 


Cr. 




1635 
Jnly 9. 2 To Sundries.* . . . 


1835. 
. • 16 87 July 10. 2 By Order, Jtc . . . 


. tIi6/87 


Pa8:e 2. Dr. JVm. 


JVtbbj Jr., Peckersfield. Cr. 




1835. 
July 9. 


2 To Coffee, .... 


. • 2J40 July 10 2 


By Butter, 


t 240 


PaRe 3. Dr. 


Noii$ Thrifty. Cr. 




1635. 
July 10. 2 To Sundries, . . . 


. t 20 51 


1835. 
July 9. 2 


By Hay 


f 2(1 51 


Pa^c 4. Dr. 


Henry Price. Cr. 




1833. 
July 10. 


2 To Cash 


. t 50 00 


1835. 
July 9. 2 Rv RalkncA of Account 


<«|.'i(l|oO 











QUESTIONS. 

\. What are these markf, X, ||, *c. In the margin of the Day-Book, and what to 
their use 7 2. To what do the figures 2, 2, &c. in those narrow columns in ihe Leger, 
refer 7 3. Is it intended lliat names in the Leger should be crowdcti u>gelher into one 
page as is here presented, or is one page In the Leger M» be assigned to each name 7 

• When there are MTeml »nlc»M in one chari;*, inateiul of tpeelfyimc •tm article, a« In the Day. 
B«nk. it U iiBiial to my. To Sundrie*. This ii to save space in the l.eger, ami time in potting, a* hf 
nferrlng to the Day-B«iolt every item can be there efaowu. Boom nay chooee to poet every article, ee 
IS ebov every item on the Liegcr. 



SCHOOL BOOKS 

IN HIGH REPUTE, 

PulUhhed by JOHN PRE.VTtSS, Kebnb, N. H., and may be had at ntftt o/tHt 
lii,yk»rort8 hi .Weir Eii^lund —l^i-^o, ifhidfitult and retail, afS & J Wiiit«, 
B * Is Collins, Koblvmon, Pratt A Co., and David Fblt, Ifeir York: 
Dbmilvbr. Thomas & Co., aiuJ Ukioo 8l Eliott, PhitmMphia ; Cumiino X 
SoMi,, Baltimore; Oliver Stebi-b. Albany; Wm. S. Faaksa, Troyj Ga«i>m«i» 
TuACV, Utica; and CoiiKr k Webbtbr. Cintinnati: 

^ ' - *— ^ 

Adamsi' NTeir Arilhmetic, 

In which lh« principles of operating by numbew ars analytically explained and syn- 
thetically applied ; thud combining the advantages to Ije derived both from the iuduc* 
live and synthetic mtNle of instructing. 

txy^PerhoM no work of the kiwi ever met so kind a reception^ and to rapid 
a sate, a» tSl* A rithmetie. Of the many high recomntendatiom, only a /tM 
can be ittMerted twrt. 

We have jjntroduced " Ailams' New Arithmetic'* Into our Gymnasium, as wb b» 

LIEVB IT BUVBAIOR TO Alt* OTHBR WITH WHICH WB ABB ACaVAllTrED. ,_^_,^ 

S. E. & H. E. DWIGHT. 
New Haven Gymnasium, Jan. 16, 18S9. 

The following notice has been p Htely furnished by Professor Olmsted, of Tale Col- 

leffe. New Haven. 
Mr. A. H. Maltbt : Dear Sir; — Being reciuested to express my opinion of" Adams' 
New Arithmetic," I have tlie pleasure to say tliat I connider it among the best of our 
elementarv treatises ; and can cheerfully recommend it to the teachers of our prepsf 

r&lory and village schools. 

Respectfully, yours, DENISON OLMSTED. 

Mr. Stowell.-vof the New Haven 1.rfinca.^trian School, says: — "The explanations are 
tery clear aad full, and the 'supplement' annexed to each rule will answer the pur- 
poses of a review, and serve to nx in the m^niory the principles." 

J A writer ii the Fanner's Museum says : " We liail the appearance of this work 
with unminffled satisfdciion. " — "The work is rballt an Arithmetic, analy;tical- 
ly explained .uid dynthelicallv applied." — "We hope the attention uf all will be 
turned to a Iwolc so much needed, and one promising so much advantage to the rising 
generation." 

From the Author of the Literary and ScientiJU Goes Book. 

" Dublin, N. H., Dec. 6, 1827. 
" Dear Sir,— I have examined, with great satisfaction. Dr. Adams' New Arilhmetic. 
His analytical explanations are brief and clear. His arrangement of the subjects ki 
well suited to the purposes of instruction, and the useful practical examples with 
which the work alxiunds must conier u|x>n it a high value.'* 

Adams* Neuj Arithmetic. —Of i\te high value of this elementary treatise, we have, 
every year, additic»nal evidence, which goes to contirm the testimony of lite Messrs. 
Dwighu of New Haven, who, in 1829, soon afier it was published, iniroJuced it into 
their Gymnasium, helievitig it " superior to any other with which they were ac- 
qiiainied." Candidates for admission at Dartmouth College are required to have a 
thorough knowledge of this work. It has been published in the Canadas, after being 
addpieii to the Halifax currency ; and we have now before us an account of the new 
Institutions foundeil in Greece, by the Kev. Jonas King, the "Gymnasium," and the 
" Elementary Sciiool," with a list of the books used. In the " Second Session" of 
the Freihinen Class, "Adams' [New] Arithmetic" is studied, and In the " First See- 
sion" of the Sophomore Class, we find, "Adams' [Now] Arithmetic finished."— 
N. H. Sentinel. 

" That excellent work, Adams' New Arithmbtic, has been published in the Ca- 
nadas. and lately intriHlnced into the Missionary Schools in Greece. The work de- 
serves it. It is a standard one of its class, and in our opinion is preferable in Col- 
bnri)'« or Smhh's ; ihe best uoriion of the latter, indeed, appears to be borrowed firov 
Adams. "—C/ttrem«n/ £aglef S^. U, 1835. 



** AdanH* Ntw ArithmtUe If, wa beliertt, nKire gemFaUy vmA In Um tJnhed Stales 
than any olhar, and tba taaahaia In thia Ticlnhy give u a decided preference."— 
BelUftM FaitB Jmumai, 1888. 

tO*The author haa expoaed In a pamphlet the plagiarisms of Roswell C. Smith, 
who han obtained recororoendalione in fkvor (tf " Smith's Aritiimeiic" fruni gemlemen 
wlio must liave been wholly ignorant of the charges which have since been sub- 
stantiated. 

tCy-The School Cammlsskmera of Vermont, appc^ted by the Legislature, at once 
recommended Adams' New Arithmetic to be used in all the achoola in that Stale. 



Hale'8 (Premimn) History of V. States. 

To thb History was awarded, by the American Academy of Languages and Belles- 
lettres, a premhim of #400 and a gold medaL It has been (avorabty noticed in seve- 
ral literary publications In the United States,— been republished In England, in an 
elegant ocuvo, and English Reviewers have spolwn warmly in Its praise. It is now 
introduced very extensively in oar common schools. In 1833, the sales amounted to 
about 90,(in0 copies, and the sale aince has been constantly increasing. The London 
Monthly Repository says of it: 

" The story b neatly told ; the style b simple and persplciMNis ; there b no very 
predominant prejudice; names an not set above things ; the love of liberty b temper^ 
ed by a mgard to law and social order ; patriotism b a filial sentintent towaids the 
writer's own country ; and hb reverence for virtue b seen hi every page." 

•% PuUbhed also by N. & J. Whhe, New-Yoric ; H. & E. Phinnev, Coopecstown, 
N. Y. ; (Triah Hunt, Philadelphia, and Morgan tt Saiixay, Qocinnatl 

JUTENILE LESSONS, or the Child's First Kexdivo Book, 
oy J. K. Smith.— Thb liule work, which costs but M. at reuil, b peculiarly calcu- 
lated to interest and inatruct very snwll children, beginning to read without spelling. 
The lessons consist mostly of short and easy words and seutencee. Many of the 
lessons are from the pen of the gilled Mrs. Child, and taken from that popular work 
the Juvenile Miscellany. 

EASY LESSONS, in Reading, (2d Book,) for the use of Young 
Classes in Common Schools, by Rev. Joshua Lsavitt, Editor uf the New York Evan- 

felist. Thb popular work is now very extensively used in Now Engbnd and New 
!^ork. In b an " Intermediate book" which was much needed. It b highly recom- 
mended by Rev. Dr. Willard, author of a aeries of popular school lKX>ks. by Prof. 
Goodrich of New Haven, PrnC Estabrook of Amherst College, Rev. John Womla 
of Newport, Rev. £. D. Andrews and Asa Keyes, Esq. of Putney, Vt.— Retail prke 
ITcts. 

SEQUEL TO EASY AND POPULAR LESSONS ; (3d 

Book ;) a Selection of Readtog Leesons for Common Schools, designed tu be ummI luTter 
Easy Lessons in Reading, American Foputer Leesons, Boston Reading Leaaoita. and 
other works of a similar rank. " The first books we read can never he fitrgotteu, nor 
the morals they Inculcate be eradicated." — Motor. By Rev. L. W. Lbonard au* 
thor of the Literary and Scientific Class Book, and North American Spelling Book. 
The selections are pure, highly Intereeting, and such generally as are mit to be fciund 
In other reading books. The work b just the thing for advanced classes in com 
mon schoob, and as such b approved by several eminent Mhibters of the Goepel and 
Instructors.— Price only 25 cts. reuil, 216 pages. 

The LITERARY and SCIENTIFIC CLASS BOOK -by 

Rev. Levi W. Leonard— embracing the leading facts and principlen of Science, a* 
lustrated by handsome engraving, with words explained at the heads of the chapters, 
and questions annexed for examination ; designed as exercises for the reading ana 
study of the higher classes in common scIkwIs — in fact, to ratse the standard of 
common school education. Few books from the American press have received 
higher or more deserved recommendations, from ths first literary characters. We 
need only mention the following—- The United States Literary Gazette, the American 
Journal of Education, Prof. Hale, now of Dartmouth College, Dr. Adams, auiiior of 
the New Arithmetic, &c., the late Prof Carter, author of Letters from Europe, &c. 
H. G. Spaflbrd, author of the New York Gazetteer, and several eminent MUibtera 
the GospeL—FuU bound, 324 pagea— retafi price 62^ eta. 



